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(54) Title: AMINO ALCOHOL COMPOUND 

(54) s&E(D«l*: rsyji^-iHb^ 

(57) Abstract: A medicinal composition effec- 
tive in reducing the number of peripheral-blood 
lymphocytes. It is less toxic and is excellent in 
physical properties and internal behavior. The 
medicinal composition contains a compound 
having the general formula (I): [Chemical formula 
1] (I) (wherein R 1 represents methyl or ethyl; R 2 represents methyl or ethyl; and R 3 represents phenyl substituted by one to three 
substituents selected from the group consisting of halogeno, lower alkyl, cycloalkyl, lower alkoxy, halogenated lower alkyl, lower 
aliphatic acyl, and cyano), or a pharmacologically acceptable salt or ester of the compound. 
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• 2-7^7-2-7^-/1— 4-{ 1-7^-/1—5- [4- 

7V-2--f /l7} /K 

• 2-T^7-2-7^vV— 4-{ l-^;W5-[4- 
] t:°n— ;k-2->f/V}^y-l-t-/K 

• 2-T^7-2-7^vl— 4-{ Hf/W5- [4- 

• 2-T^7-2-7fvl— 4-{ l-^f;W5-[4- 

/w2-^j^y-i-t- /K 

• 2-7^7-2-7^/1— 4-{ 1-7^/1—5- [4- 

/W2-^V}^y-l-t- /K 

• 2-7^7-2-7^/1— 4- { l-^f;W5- [4- 

• 2-T57-2-7^/l— 4-{ Hf;W5-[4- 
^7l7Jfc°n— ;W2-^}^y-l-t k - 

• 2-T57-2-7^v^-4-{ Hf;W5-[4- 
— ^2-^/1/1^^1-^ /K 
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/v]fc p p-/W2-^i'}^y-l-t-;K 

• 2-T^y-2-^/P-4-{ l-^f/V-5-[4- (4-v-T77^/V) "?9M>V~\ — 

• 2-T57-2-^^/l^-4-{ l-^f/W5-[4- (2-^/K7:^/V) 7^7^/V] 
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• 2-T^y-2-^jV-A-{ 1-^^71^-5- [4- (2, 4-v ? 75VV73i~/V) Zf^Mfr] 

• 2-7^7-2-^71^-4- { l-^f^-5-[4- (2, S-v^/V^—zV) 7Y?7^7k] 
t°n— 7V-2-^7V} 777-1-^-— /K 

• 2-Ty-2-xf;W-4-{ 1-7^71^-5- [4- (3, 4-v ? 7 ; ?7V73i^7V) 7^7^/V] 

7V-2-^7W77>--:i-7r— 7K 

• 2-7^-2-if/W4-{ 1-7^-71^-5- [4- (3, 5—77^7 ;n~7^) 7^7^7V] 
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• 2-757-2-^^71^-4- { l-^f/W5-[4- (4-m^-/^7^-/W) 777^71^] 

• 2-T^y-2-^jV-A-{ l-^f;W5-[4- (4— f y7°nfc 0 7l/7ai;=^) 777^7v] 

7V-2-^7W7yy-l-^— 7K 

• 2-T 5:7-2-^^7^-4- { 1-7^7W5- [4- (4-i 77n7nfc7V73i~/V) 777^/V 
] t°n— 7V-2-^7l^} 7V, 

• 2-T 5 7-2-^^7V-4- { l-7^7P-5-[4- (4-t-7^7V7m~/V) 777/fW] t°n 
— /v-2-^7W 7^7-1-;*-— /V, 

• 2-T57-2-^^7i^-4-{ 1-7^71^-5- [4- (4-7^77^-/17) 7^7-f7V] tTn 
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• 2-T^-2-^7V-A-{ 1-^7^-5-14- (3, zf?MJV\ 

• 2-T^/-2-^jV-A-{ l-^f/W5-[4- (3-^^/^-4-^hdr->7oi^/k) 

• 2-T^/-2-^^7l^-4-{ 1-^^/1^-5- [4- {4-7 sv^rny 7*$;y(;V\ t°n 
— >v-2-4M -f^-\-isr— /K 

• 2-T^/-2-^^/P-4-{ 1-^^/1^-5- [4- (4-^nn^^^/Ix) :/^/^7k] t°n— 

• 2-T^/-2-^^7l^-4-{ 1-^^/1^-5- [4- (4-hV7^sfv^/^7^=./U) 7*$; 
y()V\\fu—)V-2-^)V}7^y-\-^—JVi6X.-a 

• 2-T^y-2-^jV-4-{ l-^/P-5-[4- (4— VTS~7^~)V) zf^J^jV\ t°P— 

;w2->f^)^y-i-t- /w-efcSo 

[0039] *3£0J!^ WTOlSMSr^i-5o 
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[0040] Wb8] 
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(9) R 1 ^, (8)fcfB*ctf>E2IS*&j£«^ 

(10) R 2 ^s^^/^"efe5 % (8)Xtt(9)fcfB*c<Z>g|gJifiJ&^ 



WO 2005/079788 



11 



PCT/JP2005/002884 



vmnznzmxiTb^mn&ztitcy^/vmxfoz, (8) m(io) frbmsiz 
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^ n —;v-2—i;v}y^-y-i-^r—;v^ 
t°v~/v-2-4My ? ¥>-i-sS-~/i', 

(2R)-2-T^7-2-^^/V-4-{l-^^/V-5-[4-(3, AHPtf-zVy^^jV^ZM 
7V']}£n—7V-2-^7V}zf^>'-l-^r—7V, 

(2R)-2-T^/-2-^/U-4-{l-^/U-5-[4-(4-^h^-iyy^/^) z/#Mj>V\ 
(2R)-2-T^/-2-7<^/V-4-{l-^^7V-5-[4-(3-7<^-4-^h^r^ ;t ^/P) 
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(20) mm^T^mm^m^^^tKx^^^mx^mm(D^mxm^ 
(2D mn^v^mmm^mi^^mmm^^ir^t^wmtir^^ (s) 

(22) &m^mxnm^^m^(DmmR^mm^tc^(D (s) jbm (15) ^hm 
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(23) ^^&mm(D^mxm^m^tc^(D(8)nm(i5)^hmu^n^^Tri 
faimiz.mm<Dmmmf$m, 
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(25) fi^^©S^t^o. 00042m g/ /kg/day 71/^0. 84mg/kg/dayT 
P S#-TSri:?r#mi:-r?,, (8) 7?/^ (24) ^^StfteftSV ^ tL^US^fS 

(26) S40t^l 0 J!;53 0 laStfcSr^titfS, (8) (25) ;Nb31 

(27) n^mmnR\z.imx*&^b%mmt't^ (8)^s(25)^witR£*i5 

[0042] #3gpj!<a— as^ci) Xf* (I' ) ttttT^;T;V^~;Vi\&m%.X* : 1:<Dmm±3? 
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>mmm, #l§MfCf»l^ Goodpasture-^^, ^-/V^V—^, TU/V^— 
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mmm, mm.sk. mm, mmm, m^mm, ^^v^mmn, mm, mm, # 

[0043] ifefc, ^^©EllM^tt, «'fe^>&<, ^tL^s^^ttW^mM^cf* 

is g ^-&mmm.^(Dm r fssitutti p 7&«ij (Mmu-x, m r , & 
[0044] &mw%Mfcmimw~fz> 0 

[0045] «P^(DE»^(7^^j^^^T^/T7^-/Hb^«, TIB-^d 

)Xtt(i')^i-s 0 
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[0046] |>ffc9] 




[0047] _h|S^^ N R^^ji^rtsr^n^VJ^j fi % 7y#if, ±fe*M^, HMC 
[0048] JifB^^, R 3 ^^^(-*3tt5ttrfg^T/^/^J y^vK ^ 

ntvv, yyy°nt7K ^^-/k yyy^/K s-y*^/K t-y^/K ^y^VK yy^y 
^vK 2-y^vy/^/K ^^-^y^/K i-xf;v7°nt°^ v ^dr-y/K yy^r-y/p 
, 4-y^v^y^vK 3-y^vi^y^VK 2-y^vw<y^VK i-y^yw<y5VK 3 
, 3-i yy^vi^y^VK 2, 2-v ? y^^y ? ^/^> i, l—yy^v^y^/K i, 2— yy^/v 
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[0049] iifExW, R 3 (D^tt^*5it6«r->-ynr7^/vKj M*.fc£, yyn^ntVK y 
3vi^-efct>, yyny°n^xttyyny^/^-cfci9, ^bgfigfui, 

[0050] _h|E^^, R 3 c^^^*5it5 rfilT/^^ri/lj fi, ffjfE rfg^T/^/^j 7jS^ 

^jj^^i^UhK^u m«\ yh^y, ^h^y, y°n*°^y, yyy°n^y, 
yh^y, yyy>^y, s -y>^y, t-y>^y, -<yh^y, yy^yb^y, 2-y^y^ 
y>dry, i-^/K7 0 n/K^y N 2-^/y^n^y, ^^yh^y, ^y/y^ 
y N 4-y^-/^yh^y, 3-y^^yh^y, 2-y^vw^yh^y, 3, 3-yy^vv 
y>^y, 2, 2-yy^/py>^y N i, l-vW/iy/h^y, i, 2-yy^^y>^-y, 1 

, 3-yy^/vy>^y, 2, 3-i?^/v^h*i/m<D£?tj:mmwti7bm.6m<Dw.mx 
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<5 0 

[0051] _hfB5^ N R^^itc^bitS r/M3y/{gtT;^;Hj teu fulE r#I7/^ 

, v^/l^n^/K ^pn^f/i/, v^n^E-^/K y/^-n^/K 2, 2, 
/l^-proc^-/^ 2, 2, 2-M)^nnx^ 2-:/n^-:^/K 2-~7)V 
jj-n^^vi^ 3-^DP7°nt°^, 6-3-K^3rv- 

/K 2, 2-v > ^n^^7^£(Dj;5^^n^V^^-^g^b^0i5cl7!;^6f@(DT 

[oo52] _hiE*w, R 3 (D^m^n?> rfiiiKir^/Hj */^/k 
[0053] tfjff5^*3^r^(DMa±w^^^±^ji:«, ^pjcd— ^d)xtt(i')^ 

[0054] ^SJ(D-^(I)Xfi(I')^-r5fb^0^a±fF^$tt5^i:LT«, MS 
T/u^r^m., Jr/v^^m., tf/vp^mM, T^^^VM^oj^T^/g^T? 

[0055] ^mm^^^x, m-m^m^ ^^(D^mw^m^K, mm. tst, m 
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m (i) xi4 (r ) tsi^f ©ii±^$ti5£tLt, t&ma-±, ^mmm. 
[oo56] mm^tf&^^^itn, ^mm<D— ^^(Dxn(i')^^-^t^mn, ^ 

[0057] %z<n> \imL&<D^*T>v\ \z.Wp%> r— j^^f^^j ^lt«, /tv^/K 
T-fe^vK y°nt°2f-^/K r/^-y/K yyy^-y/K ^y^yy/K ty^py/K s^uy/v 
, yy/^y/K yt^M^ y-7-yy/K x#yy/K 
*y/y/K 3, 7-vW/i^y^yy/K ^y^yy^K 

yy/K hy^yy/K 7^x#yy/K ^^f^y^y, ^rf-x^yy/K i-y 
^vw^y^T^yy/K i^-y^/i^^y^/y/K 13, la-vy^/i^hyy^/y 
/v, '<7#7 s jjMA' > 15-y^/^^-y-x^yy/v, ^-yyy^/y/K i-y^vv^ 
^'fUMfv^ y^jjM/^, yy^-jTvy/K ^y^yy/HDj^&T/i^yy 

7l^ N ynnT-fc^/K ^pnT-fef^, hyynny-fe^/k, MJ77^P7-fef-;K7) 

a^/^/Mw^, yyyuy/K ^ntyr-uy/K yyyy^y/K ynh/y/K yyy 
nh/y/K (E)-2-y^/i^-2-y^yy/i^<z)j;5^^fS^pT7^7^/v/^^^s^(D 

^yyy/K «-y-yhy/K /3-^yby/KD<fc5&ry— y^y^^yS, 2-y'n^e 
^<yy y/K 2, 4, e-hyy/i^n^^yV/i^^^^pyv^ 

ry— /^/v^^/vs, 2, 4, 6-byy^yw<yyy/K 4-w^4/^co^^i&mr 
/vdr/Hbry— 4-r^yy/vcDj:5^ffi7^y/^= id ry{bry^-/^ 
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/utf^/vm, 4--bn^y^/i', 2-^hn^<yyyf7y<£>J;5&— ht^bry— /yft/i- 
/jf 2- (y h=^-y#/ytf^/y) ^yyV/KD i^^-fSST/^^^^yi/^^/Wb 
TJJ— 4-y^/y^yyV/y<£>J;5&Xy— MtTV— ;VJj;Vt$^ 

;Vt£=-7V, ^>drv/#/I^~/K s-y>^y;*7/V/K— /K t-y^yT^tfwK yy 
^h^V^77^=/Vc7)j;5^>[g^r/^^-v/^7/V/^— 7Vm, 2, 2, 2-hUynnzchdf->/ 

;^h^fcKnfc°^y-2-^7K 3-^n^^b^tKnt 0 ^y-2-^ N 4-yh^-y^h 
7tKnt 0 7y-4--f7V, ^h7tKn^-^-t 0 7y-2-^/v, 4-yh^f->^b^tKn^^-t° 

p77^-2-^;v, ^b^tKn^-^-y^y-2-^/KD J;5^ r^KytKnyy— /^Xf^ 
hyfcKn^^-y^^/^j ; bUy^/i/MJ/K MJ^^vWU/K yyy°nt7yyy^/k-y 

y/y, t-y^yyyy^/yyy/K y^yyyy'ntvvyy/K y^/^y-t-y^vvyy 
/y^ hyyyy°ntyuyy/yDj:5^hyffi^T/^/^yy/vx, yy^^/vy^wyy/i- 
N ^7x^y/fy^yy N yy^^/wyy°ntyyyy/p N y^^/yyyyy'Ptvyyy 
/y<Dj;5^l^/^2f0cDTy— ^MX-W^tlf'hVi&B.T/V^U^])/vm^(Dliy])7V 

;yh^yy^/v, i, l-yy^vv-i-yh^yy^/K x^y^f/v, 7°n#^y^ 
^vk yyy°n^yy^/v, r/h^yy^vK t-^^yy^/y©j;5&{£^T/y=^ 
iyy^-zi^S, 2-yb^y-^h^iyy^7W(Dj;5^{fiMT7^3^Mbffi^T7y=t^-iyy^- 
7^K, 2, 2, 2-hyynn^h^-yy^/K fc°y«(2-ynn^b^y)y^/y(Dj;5^n>7 i 

if^i/)^>v<D^t£&CT}V^^y\^^-?V^ 2, 2, 2-hyynna^VK7)J;57£ 

yMny^vfb^^/^s^^) rg^^^-zvsj ;^y-yyK (x—r~7"f-jv^;v, 
^VM^VK yy^^/^y^/K byy^^/^y^/K a - t7^yy7x=y7 ! f y , 9 
-r yy.y /yy ^/y J: ot£iJbmzm<DTy —sv^mM^ thfri&m.T/u^/vm, 4- 
y^vi^^y/K 2, 4, 6-hyy^vw<yy7K 3, 4, 5-byy^vi^yyVK 4-yb^r 
y^yy/K 4-yb^-yyni— 7V-yy^^7M^/i^, 2-~hP^y-yyK 4-~hn^<y 
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[0058] r^#:rt^P7K^(^j:5^^#J^W^tJ:^MSU#6^:M£jt^, Af*F*l 

[0059] r 7 j<g£K<D«^/Vj (^^^r^f*rtT^P7K^f^J;5^^%^W^fe(-i^lB 
p^7W-=^>y^/K /^y/i^^v-y^vK ^y/^y/^^v-y^VK ^^fv-f/v 

^yy°nt7K l-Tirb^v'y'PtVK l-y°nt 0 ^-^/V^-^^y o nt°^ N 1-^y/V 
^^yy°Pfc7K l-tV-^n^/^dr-^ntW, 1-^l^y/l^-drv^ntVK 

;v^i/y°xi\? jv , l-^^ l-Xirh^-yy'^/K 1- 
y°u\f^-=.;v^-^r-y-y'=f-;V, l-y^y/l^-^yy^/K l-lfV^n^/l^-^v-y^vK 
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^v^^vK ^y^h^^/l^^/l^^i^^/K ^y^-zV^r^y^/V^^v^^y 

^^y;v^-^y^;v^=.;v^r^y^;v, y^n^^y jv^^y^s 
t^r^f^, iyyn^^y;v^y^j ;V7^=-;v^y , O^n^rvvi^M^VK 1- 
(t^-^/I^— /W^vO l-(^h^rv'^77P/K^/V^v')^/^ > l-(^ 

ni^^y^;Vif^)V^r^y)^^-;v, x-W^^^yiuv^^jv^-^y) ^jv, l 
-(;/>^#/i^^v;r^)^VK l-i^vyy^y^/v^^ ;v$-%ry)^/v, l 
- (t-r/h^^/W^/i^^vO ^^/K 1- (^^/^^^ft/i^wv^^) m 
^vk l-(^^y7V3r*cy$)/v^^7V3r^y)^^-/v, i-(y^u^<y^/u^-^-y^/v 
^-;v^y)^;v, \-(y?xi^y^jv^^ytiJ^^}V^^y)-?xi\£}V, i-( 
ytu^^y/v^-^y-ft /VT$^7VJr%ry) y°n\f;v^ l-iy^u^y^/u^-^-y^j/u^ 
^/v^y)y^-;v^ i-i-y^u^^y/v^y^jvM^/v^^y^/v, i-(y? 
xi^^y jv^r-^yjj ;VT$.~jv?>r^y) rc^/K l-(^y^y% ;V$^/VJr^y) /nt" 

/K l-(7°u^i/%/VT$^;VJr^y)7°uXi°/V, l-{^yy°u^y^jv^;v^ 
v^ntVK \-{?*y*yti}V^jv^y)7°xi\£}V^ i-W^h^y^;v^;v 
•3r*t*y)~fx2\^)V, \-<y<y^)Vi>r^yl3)Vi$~)V^^%/)y°xi\?)V, l-{^y;v^ 
^y^zV7^^v^r^y)y°n\f;v, i-{?*-Y^y%?V7Xi=./vy>r^y)y*=?-jv, i-(;nH3r 
^;v^=.;v^y)y^7V^ i-{y°nyf^yti/v^=.;v^y)y^;v^ \-Wy° 
uTSi^y%/v^;v$'^y)y*?-;v, l-{y^yti/v^=.;v^y)y^;v^ \-W 
y*Y^y$)}Vi$==.;Vjr^y)y^>v > l-{^^y^/V^=-;V^-y)^.y^-;V, l-(^ 
h^y7J;^=-^^r^y)^<y^-;v, i-{^Y^y^7V7^=-;v^y)^^y;v, i-(^ 
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^^/v)-2-^y-i, 3-^t^yvy-4-^^]^f^, [s-te-yb^y-^^/w 

)-2-&*y-l, 3— ^t^yv^-^j^f^, [5-(4-^/^n^oi^7l/)-2- 
2h^y-l, S-v^^yi/^^-y/l^y^/K [5-(4-^nn^3i— ^)-2-^-dry-l, 
3-^^yuy-4-^;l/] yf (2-^-^y-i, 3-^^y ^-4-y/^) y-^/K ( 

3— v^^yi^^-^oy^yK (5-x^-/v-2-^-^y- 

1, 3— yy-^y^^-y/l^^/K (5-^°nt7^-2-^y-l, 3— y^yi^-4 

-y^oy^yK (5-^yyntvi/-2-^-^y-i, 3— y^^y^^^-y/yiy^/K (5 

^(D^x^/vjf^^^j : yj/W^y^K: 17!;^2'f@cD{g^T^/vS-ee^tt 

y/^^y)T/^/^^yyj/v#^/^j"efe^^ £PJIlU3^ ry7/^fc/W-^yr 

[0060] «0^cD^?«^fe5-^(l)Xtt(l')^«fb^, -^HSiiM^ 

[0061] (i) x« d' ) «r^5te^;& w^SJif^ 

[0062] &mm<D^m)&frx*&&~ ^(D^-r^^m^m^xi^ ft^&ft&z 
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[0063] &j£(X) Xtt d' ) ZftTZikG-yooMcfaWkLTfe, 

[oo64] m^^m^-feSATtDmwfo&c 



Ac 

tBu 

Et 
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Me 

MeO 

Ph 
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mi) 

[0065] WblO] 
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2- Cl-Ph 

3- Cl-Ph 

4- Cl-Ph 

2.3- di-Cl-Ph 

2.4- di-Cl-Ph 

2.5- di-Cl-Ph 

3.4- di-Cl-Ph 

3.5- di-Cl-Ph 

2- Me-Ph 

3- Me-Ph 

4- Me-Ph 

2.3- di-Me-Ph 

2.4- di-Me-Ph 

2.5- di-Me-Ph 

3.4- di-Me-Ph 

3.5- di-Me-Ph 

2- Et-Ph 

3- Et-Ph 

4- Et-Ph 

2- cPr-Ph 

3- cPr-Ph 

4- cPr-Ph 

2- iPr-Ph 

3- iPr-Ph 

4- iPr-Ph 

2- tBu-Ph 

3- tBu-Ph 

4- tBu-Ph 
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2- tBu-Ph 

3- tBu-Ph 

4- tBu-Ph 

2- MeO-Ph 

3- MeO-Ph 

4- MeO-Ph 

2.3- di-MeO-Ph 

2.4- di-MeO-Ph 

2.5- di-MeO-Ph 

3.4- di-MeO-Ph 

3.5- di-MeO-Ph 

2- EtO-Ph 

3- EtO-Ph 

4- EtO-Ph 

2- iPrO-Ph 

3- iPrO-Ph 

4- iPrO-Ph 
2-Me-3-MeO-Ph 
2-Me-4-MeO-Ph 

2- Me-5-MeO-Ph 

3- Me-4-MeO-Ph 
3-Me-5-MeO-Ph 
2-MeO-3-Me-Ph 
2-MeO-4-Me-Ph 

2- MeO-5-Me-Ph 

3- MeO-4-Me-Ph 
3-MeO-5-Me-Ph 
2-CF -Ph 
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3- CF -Ph 

3 

4- CF -Ph 

3 

3,5-di-CF -Ph 

3 

2- Ac-Ph 

3- Ac-Ph 

4- Ac-Ph 

2- CN-Ph 

3- CN-Ph 

4- CN-Ph 

2- F-Ph 

3- F-Ph 

4- F-Ph 

2.3- di-F-Ph 

2.4- di-F-Ph 

2.5- di-F-Ph 

3.4- di-F-Ph 

3.5- di-F-Ph 

2- Cl-Ph 

3- Cl-Ph 

4- Cl-Ph 

2.3- di-Cl-Ph 

2.4- di-Cl-Ph 

2.5- di-Cl-Ph 
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2- Me-Ph 

3- Me-Ph 

4- Me-Ph 
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2-MeO-3-Me-Ph 


206 


Et 


Me 


2-MeO-4-Me-Ph 


207 


Et 


Me 


2-MeO-5-Me-Ph 


208 


Et 


Me 


3-MeO-4-Me-Ph 


209 


Et 


Me 


3-MeO-5-Me-Ph 


210 


Et 


Me 


2-CF -Ph 

3 


211 


Et 


Me 


3-CF -Ph 

3 


212 


Et 


Me 


4-CF -Ph 

3 


213 


Et 


Me 


3,5-di-CF -Ph 

3 


214 


Et 


Me 


2-Ac-Ph 


215 


Et 


Me 


3-Ac-Ph 


216 


Et 


Me 


4-Ac-Ph 


217 


Et 


Me 


2-CN-Ph 


218 


Et 


Me 


3-CN-Ph 


219 


Et 


Me 


4-CN-Ph 


220 


Et 


Et 


2-F-Ph 


221 


Et 


Et 


3-F-Ph 


222 


Et 


Et 


4-F-Ph 


223 


Et 


Et 


2,3-di-F-Ph 


224 


Et 


Et 


2,4-di-F-Ph 


225 


Et 


Et 


2,5-di-F-Ph 


226 


Et 


Et 


3,4-di-F-Ph 


227 


Et 


Et 


3,5-di-F-Ph 


228 


Et 


Et 


2-Cl-Ph 


229 


Et 


Et 


3-Cl-Ph 


230 


Et 


Et 


4-Cl-Ph 


231 


Et 


Et 


2,3-di-Cl-Ph 


232 


Et 


Et 


2,4-di-Cl-Ph 
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233 


Et 


Et 


2,5-di-Cl-Ph 


234 


Et 


Et 


3,4-di-Cl-Ph 


235 


Et 


Et 


3,5-di-Cl-Ph 


236 


Et 


Et 


2-Me-Ph 


237 


Et 


Et 


3-Me-Ph 


238 


Et 


Et 


4-Me-Ph 


239 


Et 


Et 


2,3-di-Me-Ph 


240 


Et 


Et 


2,4-di-Me-Ph 


241 


Et 


Et 


2,5-di-Me-Ph 


242 


Et 


Et 


3,4-di-Me-Ph 


243 


Et 


Et 


3,5-di-Me-Ph 


244 


Et 


Et 


2-Et-Ph 


245 


Et 


Et 


3-Et-Ph 


246 


Et 


Et 


4-Et-Ph 


247 


Et 


Et 


2-cPr-Ph 


248 


Et 


Et 


3-cPr-Ph 


249 


Et 


Et 


4-cPr-Ph 


250 


Et 


Et 


2-iPr-Ph 


251 


Et 


Et 


3-iPr-Ph 


252 


Et 


Et 


4-iPr-Ph 


253 


Et 


Et 


2-tBu-Ph 


254 


Et 


Et 


3-tBu-Ph 


255 


Et 


Et 


4-tBu-Ph 


256 


Et 


Et 


2-tBu-Ph 


257 


Et 


Et 


3-tBu-Ph 


258 


Et 


Et 


4-tBu-Ph 


259 


Et 


Et 


2-MeO-Ph 


260 


Et 


Et 


3-MeO-Ph 
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261 


Et 


Et 


4-MeO-Ph 


262 


Et 


Et 


2,3-di-MeO-Ph 


263 


Et 


Et 


2,4-di-MeO-Ph 


264 


Et 


Et 


2,5-di-MeO-Ph 


265 


Et 


Et 


3,4-di-MeO-Ph 


266 


Et 


Et 


3,5-di-MeO-Ph 


267 


Et 


Et 


2-EtO-Ph 


268 


Et 


Et 


3-EtO-Ph 


269 


Et 


Et 


4-EtO-Ph 


270 


Et 


Et 


2-iPrO-Ph 


271 


Et 


Et 


3-iPrO-Ph 


272 


Et 


Et 


4-iPrO-Ph 


273 


Et 


Et 


2-Me-3-MeO-Ph 


274 


Et 


Et 


2-Me-4-MeO-Ph 


275 


Et 


Et 


2-Me-5-MeO-Ph 


276 


Et 


Et 


3-Me-4-MeO-Ph 


277 


Et 


Et 


3-Me-5-MeO-Ph 


278 


Et 


Et 


2-MeO-3-Me-Ph 


279 


Et 


Et 


2-MeO-4-Me-Ph 


280 


Et 


Et 


2-MeO-5-Me-Ph 


281 


Et 


Et 


3-MeO-4-Me-Ph 


282 


Et 


Et 


3-MeO-5-Me-Ph 


283 


Et 


Et 


2-CF -Ph 

3 


284 


Et 


Et 


3-CF3 -Ph 

3 


285 


Et 


Et 


4-CF -Ph 

3 


286 


Et 


Et 


3,5-di-CF -Ph 

3 


287 


Et 


Et 


2-Ac-Ph 


288 


Et 


Et 


3-Ac-Ph 
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289 



Et 



Et 



4-Ac-Ph 



290 



Et 



Et 



2-CN-Ph 



291 



Et 



Et 



3-CN-Ph 



292 



Et 



Et 



4-CN-Ph 



M^ffrcM&£#: 17-24, 40-47, 54-63, 72, 73, 90-97, 113-120, 127-1 
36, 145, 146, 163-170, 186-193, 200-209, 218, 219, 236-243, 259- 
266, 273-282, 291, 292 

17-24, 54-63, 72, 73, 163-170, 192, 203, 208, 219 

M^-fb^4&## 1 7 : 2-7*^7-2-7^/^-4- { l-^f/V-5-[4- ( 2-7^/1^^ 

^)7^^/Ht°p-/v-2-^}7^y-i-t-/v, 

M^-fb^4fe## 18 : 2-7^7-2-7^/1^-4- { l-77vW-5-[4- (3-77^:7^ 
/l7;^7^/l7]fc°n— /V-2--Y/W}y>>--l-^-— /K 

M^-fk^1fe## 1 9 : 2-7^7-2-77^-4- { Hf;W5- [4- (4-77^7^— 
/v)^7^Vi7|fc 0 n— /u-2-4M^^>-l-^-— /K 

M^-fb^4fel## 20 : 2-7*^7-2-7^-4- { l-77v^-5-[4- (2, 3-^7^7 
^-/i^) :7777Vi^] /v-2-^/i7} ~?$i/-i-3r—/v, 

M^-fb-cH&## 21 : 2-7^7-2-7^/1^-4- { 1-77^-5- [4- (2, 4-vW/l^ 
x=/v) -f9M)^\ /^-2-^/W:7^-l-7r— /v, 

M^fb-a^## 22:2-T^7-2-7^/l^-4-{l-7^/l^-5-[4-(2, 5—^77^:7 
ai^/V) :7^7t7P] fc°u— ;V-2— ijV\-?$l/-\-jr— /K 

M^-ffrn*4&## 23 : 2-T^7-2-77^-4-{ l-77VP-5-[4-(3, 4—^77^/1^ 
^^yV)^^7^]t°n— /W2-^}^-l-t- /V, 

M^-ffc-cM&J## 24:2-T^7-2-77-/l^-4-{l-77 v /l^-5-[4-(3, 5—^77^/1^7 
^-/v)777^7k]t°n— /p-2-^}77^-l-7r— /^, 
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M^-fb^4ftl## 57 : 2-T^J-2-^;V-A-{ l-^f;I^5-[4-(3-^f/M-^ 

M^-fb^1*## 62 : 2-T^y-2-^^W-4-{ l-^/l— 5-[4- (3-^^-4-^ 
^/i^^oi^/k)^^y^7i^]t 0 i3— /W2-^ } zfpis— l /VS. "U* 

fflTFik&ys&fir 73 : 2-T^ 7-2-^/1^-4- { 1-^/^-5- [4- (4-i»T 7:7^ 

[0067] Aifete, — ^(iDX^-^dlD^-r^b^J;^, — ^(DSr^frs-fb^ 

[0068] tffcll] 



NH 2 R 2 O 

(I) 

[0069] _h|E5£cK R\ R 2 &X£R 3 ^ tfj|ab^©^|^#^^U R 4 ^^R 5 f*^ 1^— X 
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[0070] R 4 RWR 5 <Dfemtetetf% ^ym^m^ vz, ^m^fcik^Mmx-mmtsfri 

[oo7i] R 6 (Dfcm^tetfz>r7kmM(Di%ms;]te, irm&mk¥<Dftm-vmm£fo%7km 
[0072] Q&mmfctetfzmmte, ^m^^t^^mxmm^ri^mmxhru^ 

i-x&z> 0 

[0073] HAlXfM 

[0074] iiiEs^^^ffl^tts^^tt^irbTf*, — m^(iv)%m-tz>{k&mt&fois 
^^(Dxhtiit, m^mfcazn^^K Mfctf, ^-y-^ ^y°y>\ yyw>\ 

^ft^*®;^^^ 7 ^ ^nn^A, M{b^?Sf, ^ppx^, ^a-<y 

xm, ^mmm^mmxm, ^\z&mo&, -<^v, h/^^x 
[0075] ±mR^mm^ti^m.mtvxn, —&&wttttik&m&mm\?rz& 

^y^ o tzfc7i^^/vr^>\ N-y^-/v^e/^yy N t°yv>>\ 4-(n, n-v^^^t^/) 
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, 5-i/TlFVv^P[4. 3. 0]^7--5-^^, 1, 4-^7ft^n[2. 2. 2]^^( 
DABCO)X«l, 8-^TU*tr^d[5. 4. O]-7-?^*WDBU)<0«fc5&#» 

r^^-efcD, 4-(n, N-^^r5/t o y^)x«4-t o nyv?yt o !Jv? 

[0076] SJ£?M«> JSilsK^ft, IloiS^iaoW^^, 0°C7?/^ 

[0077] s^^w«> wMit^-m, mm, BCfoumm^mte&fiK m^. i5^n 

[0078] HA2XfM 

m~rz>ik&mt~w&: av) ^m-r^t^m^m v vr , jsai ii^^to^tt 

[0079] HA3Xfl 

HA3XfMte, -^(I)^-T5^^^3t-T§xmt?fef9, X^ttMK^ 

[0080] XIHSJS^^ffi^ttS^^tt^^LTfi, flljfctf, ^rc 

^-/JvK^T^K N, N— ^^A-TirhT^K, ^^^WJ>^byT^KM5ftT 

—^Mixnfcx&v, &m\a-£, r^—^mxn^—'T^mx&v, m^&mz 
/^/—/^hy^vyy^fD'U^mmxm, m^Mmt^x^mm-r^t 
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[0081] ±mRm^mm^ti^m.mti^xi-i, ^^(Dm^Mmst^m^m^^^'D 



[oo82] Rfoumn, w-Mik&m, mm, iioiifiaoti^^, m^, -7s°cib 
[0083] Bowr^ w-Mit^-m, mm. ts> Rj£m&^fc«fct>s&5tf^ 5§ffs\ 15^? 

[0084] ABstf>3-X©<£> g ft-ffc^f*, Mfe^oT, SiSJi^d^^^nSo M£ 
V^®^9^n^h^9^— ^;i?7rxV^XLH-20(7r/Wv^1±i!0 „ 7* 
[0085] ft, S^Sr^Ht-rS/^S^feSii^^f*, ±IE#X@(D^^T^XttBffM 
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[0086] -^di)xtt-^(iii) ^-t&ik^m^, -^(Dzm-rz^ 

[0087] Wbl2] 



B;£ 




NH 2 R 2 O 

a) 



[0088] XfE*£4^ R\ R 2 > R% r\ R^im 6 !!, m^t^h<DtW\mM^'to 
[0089] HBlXa 

mBlxm«> -«^(V)^^rt-5fb^Srl43ti-5X@-C&9, -^(11)^ 

fX J. Med. Chem., 40, 3381 (1997) ^|H4fe©^&^) fc3pCTtrfc>tbS 0 
[0090] XIBSiS^^ffl^tbS^fiH^SfjffitLTfi, #KRg^te&;fr&l ^5, M?UX ^ 

v?^^ix^y=i— /i/i/^/i/m— X/ix?J;5^~X/Hfi;TXb^hy/K 
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[0091] Rfoumn, WMit^m, ts©tifiaoti^5^\ it, o°c7x^ 

200°CXfoX £KSWX ^SX/Ml50 o CXfc5 o 

[0092] sowpemx mw\&v*, si, K^&mm^^m^^K mn, i5^n 

^7 0 Mtffe?), £ftSWX 6^W^^3 0 Wt?fcSo 
[0093] HB2Xm 

^B2Xa«, — JK^(VI)^^S^-^S:j!i3t-t-SXm-Cfet), — AfciS (in) £ 

[0094] SgB3X@ 

hb3x@jx — ^(ijsr^r-rs^^srtsiat-rsxm-cfet), X^ttf«^, 

[0095] XfBSJ^(-f£ffi^tL5X^t4^i:LT{X. #OT/£tX*X^X^ ^ 

— /K n-Xn/V— /x ^yyx/X— /x n-Xyy— /K yxxyy— /x t-Xyy 
— ;k yyxxvyyi^— /x yx^wy^y^-^, yyxyx xyy/— /x xyn 

^^-y-y_ 7 ^ ^fy^py/^ JX^XT/V=r~ /Hlg ;*;^7^H\ N, N-vXX/^ 

x/w^xx n, N-xyx/vxxbTXX ^^y^/HJx^hyx^K<£>J;5&x^K 

«;7k;XfB^M»M^-«XfXii|E^»7K^cO^^«XfeX £?3fctX 7VV 
X/^^7K^<7)M^«X{XT/^-/^^7K^(DM^^XfcX 

mxmjxx yy/— /v, xb^tKny^^i^TK^o^^sxfx^yy-^^zK 

[0096] XfE^t^fflSfbSitS^LTfX. g ^(D^PTK^fS^^fcf^fflb^V^© 

x&xyx ^fcpajm&frbftv^ ^ax £*ityxyx ^mxhyyx mm.*v? 
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o 

[0097] Rj&ffiMte, m$Hk&Qo, Mm, m&<Dmmmz£oxmtez>i>K mn. -78°cjb 

•So 

[oo98] sjs^Mfi, mmt&m, mm. mm, R^mmm^m^^, m^, i5&ib 

[0099] Bj£<D#X@<Z) § #tf fr^te, SSi^ot, R)&m&tyfrb$m&trt> 0 Mi 

mm^m^ir^bK^x^hfh^ 0 mbnt-nm^m^m^bit, nm, m 

[oioo] ft, mttf*^Sf-T5^^^feS^^«, ±!E#xm^KJ£^T^XteBfrM 

[oioi] csfett, — ^ (in) sr^r-rs-fb^srSiafi-rs^ife-e&So 
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[0102] [>ffcl3] 



cm 



HO 



OH 



,4 D 5 



NR R 

(vin) 



SC 1 1*1 



R 7 C0 2 CH=CH 2 

(IX) 



(X) 



"OH 



*C2IS 



o . 
II R 



(XI) 



SC3Xfi 



Q" Ph,P + 




(xn) 



N 

R 2 



(xni) 




R 1 jf^ 

R 6 0'^S / ^-^ N ^ 
NR 4 R 5 R 2 

(in) 

[0103] _hf25£R^ R\ R 2 , R\ R\ R 6 RXfQn, mmjti><DkmMm&7*'to 

[0104] r 7 «, ^mwci7b^2om(DT/^/um, ^"rnm^-^^rr^fkm%c.2ib^2om 

z>m.mw3ib^.2om<DT/\»tr~;vm, rv-^mxi^mmmmmm^mm^ntc 
&kmw.2jb^2om<oT7vtr=./v^ rv-^mxu^mmmmm^m^ntc 
^T^m^^T^iMmm2n^2om(DT/^7umxnmmms7b^2om^y 




SCBIi 



(XVI) 
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[0105] R 7 (Dfem^&tf^i%mwti7b^2om<7)T^3c^Mi m%.&, mummr^ 

df-y^Sj N ^;7°^vK 1— t^/W^S'/K 2-^/W-^vvK 4- 
^/l^^vVK 5-^/W^vvK l-^ntVl^^/K 4, 4-v^^/W^^vK 
t^f/l/^ \—* e f-)\"<7 e f-j\' > 2-^;v^y p ^;v > 3-^/i^:7 0 ^/K 4-^/w^ 
:7°^/K 5-^/l^:/^/K G-^/W^^/K l-^nfcVw^^vK 2-^^/V^ 
^rvvK 5, /-^x 3-^9V^^/K 4-^/l^f-^/K 5- 

T^/l^^/K 6-^/1^^/K l-^nbT/W^C/K 2-^^/1^:7^/^ 6, 

1-^/W^/K 8-^/W~/K 
3-^^-/1^-^/1^ 3, 7-v^/l^^/K 7, l^^f-fVUr^fV^ ^^V/K 
4, 8-v^/W— /K Kfi^/K MJt^V/K ^h^vvK ^^^V/K 3, 7, 11- 
hU^/^K^V/K ^rl^V/K 4, 8, 12-YV^/^YVf^/^, l-^/w^^ 
t'V/K 14-t^/W^^V/K 13, 13-v^^/l^h^V/K -^^V/K 15 

^^V/K l-^/i^^^V/K /^^V/K TA^y 
/KX«:3, 7, 11, l5-^h^^/v^f-7 ::: >/vS©J:5^*^:i7!;^20jH(Dii: 

o 

[0106] _b|B^*3V vC, R 7 (D^^*3^5 r^^nJlC W^^3^ffc27!/^20{Sc7)T 

^-e^&^Ti^K^u M^«\ Ff-Asf-ar^jv^ i-^/v^^/v, 2- 
^^vi^tf^^vK ^-*f-)V^-Or^f-)V, i-^f;uft7°Dt°^, 2-^f;p^ynt 0 
/K 3-^f/W^nt> > 2-^^/1-^^-^^-/^, 2-^^/1^— 2-^^-/^^-^^/^ 
, l-^/i^tf-^^yK 2-^/v^-$~?^/v, 3-^/v=?-3r7*^-/v^ 2-=c.=f-/v=f-^r 

y°X2\f;V, 3-^/1^-3-^/1^^:7^ h7K 4-;^/^;^^VK 3-^^/V^-^ 
^>^/K 2-^/l^J^^/K l-^/l^J^^/K 3, ^r^^-fV^-Urf^ 

/K 2, 2-vX^-/^^:^/K 1, 1-vW/i^^^/K l-^;v-2-^;v=f- 

Hrf^-f^^ 1, S-vV^VV^-^^VK 2, S-vV^/l^^T/^VK 2-^^/V^^-y 
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^vK 1-^/v^Jr^^y/v, 2-^;v^-^r^^y/v, 2>-^>v^-*3r^^y;V^ 4- 
^^Vl^^^iWK 5-^/V^^^y/V^ l-7°nt>f^7'f/V, 4-^/1^-4 
-y^vi^;T^<v^/K l-^/v^^^/K 2-^/^3f-^:7 0 ^K 3->^vV 

l-^nfcVl^^^^/K 2-^;V^-^r^^y;u, 5-^/l^5-^ft 
^^vVK 3-^/1^;^^/^ 4-^/^«-^/K 

6-^/l^;^;^^VK l-r/nfcV^^^^vvK 6-^^ 

^fV^/K 3-^^/^^-^-^^/p, 3-^^vv-7-^/i^^-;^9VK 7, 
^vi^tf-tf-^^vK 4r-^zv-s-^;v^-jr/=. /k 3, 7-v^/v-l i-^/vf- 
^K-rV/K 4, 8-^f;wi 2-^/^;3-MJ7 i >/K I-t^/i^^^^^vW 
, M-^/l^^^^^vVK 1 3-^/1^-1 z-^/v^-^rTVyf-yfr, 15-^ 
/l^^-^I^V/K l-^f/Vft^7°^f^Xft3, 7, 1 5-^ 

20f@(DT/^/^; 

^f/^^f/W, l-^/l^^vo^/K 2-^/W-^^^/K m^/l^f-^ 

/V, 2-^7V—2-^/v^r^y^;v^ l-^/VJr^yy* 

^vK 2-^jV^^yy=^;V^ 3-^/W-^X7^vK 2-^/V3r^y7°u\i°?V, 3 
-7^/1^3-^/1^ ^S^PbT/K 4-^/W-^->^>^/K 2,-^jV^r^y^y 
^vK 2-^/VJr^y^y^-/v, l-^/VJr^y^y^/V, 3, 3—y^/y^-^yy" 
^/K 2, 2-v ? t^/1^^>:7^/K 1, ^ /VJr^yy* =3- 
/i^-^rvc/^/K l, 3-^^/^^->^^/^ v 2, S-vW/k^v^^Vk 2_::n 
^vi^^V^^vK i-t^/v^^v^^vvk 2-^jvjr^y^r-yjv, 
Jsr^y^r-yjV, A-^jV^-^y^^yjV, S-^^v^^rv^^r^/K l-y°n¥zV 
Hr^yf^-jv, A-^iv-A-^f-ivOr^y^y^-jv, l-^/v^r^y^^^sv, 2- 
y^Vl^3r->-^ 0 ^VK 3-7^/^^^^VK 4-y^Vl^-=3rv^^ 0 5VK 5-^ 

^/^df-->-^^^/i/, 6-^/y^-^r s^r/^/K l-^ntvvt^^yf/v, 2-^ 
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=F/v3r*y^y/v s 5-^/i^5-^f^>^;v, 3-y^/v^^y^- 
,K A-^/v^r^Jr^/v, s-y^vi^^vct^/K e-y^vv^v-^^vK 
l-y°u^;V^r^y^^y;V, 2-^/v^y^y°^-;v, 6->f;W6-^/vW 
^v^/K l-y^vi^y-^yy^/K s-y^/K^v-y^/K /VJr^y/^/V, 3 
-^^VV^V^^VK Z-^/V-l-^/VJr^yyt^/V^ 7, 7-^^/^^-^ 
^-y^/K 4-^^/i^-8-^^/v^-^v'7=/v, 3, l--y^jv-\\-^jvir^yY^f 
-y;V^A, %- f y^)V-\2-^}V^-^yyy^?-y)V, l-^/V^r^y^ypfiy/V, 1 
A-^/V^-^y^y^f-y^, lZ-^/V-lZ-^;V3r^y'rVy : T*y;V, 15-7^7- 
/vtt-y^y-'r-y/v, \-^?vtt*y^;°$<T-y>vyj&2,, 1, ll-MJy^/i^-15 

27^20f|I|cDT/^/^ ; 

N-y^vKT^yy^vK l-(N-^f/V75/)xf^, 2-(N-y^vV-T^y) J^VK N 
-xf/VT^/^f/V, l-(N-y^viyr^y):/Pfc:VK 2-(N-y^/^T^y):7°nt: 0 /K 
3-(N-^/VT^y)7°nt: 0 /^ N 2- (N-^JUT^./) 2-(N, N-vV^/VT 

l-(N-^^vKT^y) v^/K 2-(N-^^l^T5:7)'7^/K 3-(N-y^ 
/KT^y) ~f"f'7V^ 2-(N-^^/l^T^y)^°nt 0 /V, 3-(N, N-v^/VT^y) 

, 4-(N-y^/Kr^/)-<>^vK 3-(N-y^/vr^y)-<>yVK 2-(N-y^/PT^y 

W>"?vK l-(N-y^/^T^y)-Oy^/K 3-(N, N-vW/KT^y^vK 2-( 

n, N-^y^viyr^y) i-(n, N-^y^vi^r^y^vK i-y^-/^-2-(N 
-y^/^r^y) yyp/K i, 3-i/(N-y^vvr^y):y^vK 2, 3-v 5 (N-y^/^r^y) 
y^/K 2-(N-^^/^T^y)y'^/v, i-(N-y5^T^y)^v-/K 2-(N-y^/u 
r^y)^-^^, 3-(N-y^/K7^y)^r>^K 4-(N-y5VKT^y)^>'/K 5- 
(N-y^/i^T5;y) >vk 1- (N-y n tvvr^y) :/^/k 4-^f;w4- (N-y^ 
/i^T5:y) ^^/k l-CN-y^viyr^y^y^/K 2-(N-y^vKT^y)^:y > ^/K 
3-(N-y^v^T^y)^y^vK 4-(N-y^vur^y)^y^/K s-(N-y^^r^y) 
^y^/K 6-(N-y^-r^y)^y^VK i-(N-^nt>r-y)^yf^, 2-(n 
-;^/vy^y) ^r-y/K 5-y^/v-5-(N-y^/i^T5:y)^=¥->/v, 3-(N-y^v^ 
T5y)^^-/K 4-(N-y^7i^r$y)^-y^/v, 5-(N-y^/^r^y)^-y^/^, 6-( 



WO 2005/079788 



44 



PCT/JP2005/002884 



T^/K ^^^-(N-^T^/J^/f-zK l-(N-^/VT^/)/~/K 3-( 
N-^/Kr^/)V^/K 8-(N-^/^T^/)V~/K 3-(N-^^T^y)^-^/V 
, 3-^/^-7- (N-^^T5/)^^vK 7, 7-^(N-^/KT5:/)^^VK 4- 
,?<f;w8-(N-^f;>r5/)/-;u, 3, l-(N-^/KT^/)K^V/i^ 
,4, 8-i/^/l^-12-(N-^^-/VT^/)MJy ; V/V, 1- (N-^^VPT^/) ^Zfis 
/K 14-(N-^/Kr^/)^^7^>7K 13-^f;Wl 3- (N-^/KT^/)^b^ 

3, 7, ll-hy^^/v-l5-(N-^^/vr^y)^^7 2 VyvcoJ;5^lX^20(D^^ 
[0107] _L!Bfc:i3vvr, R 7 o^a^^^§rry— ^sx«^#^it#iiS-ee^^ 

[0109] iitarry— ^^#:37!/MioficD->^nT/^/^^^bTv>-r^j;<, 

2— r^^/^cox^mx^ 0 
[oho] r^Mstatsj ^ fiffinig^, wtmm*xn/RTfimmmtti7bm3 

tr^/y/K -f^vy/K tt-v-S})/^ ^y^-y-yy/K ^ryy/K ^y^-r 
yy/K i, 2, s-ttWT-svjv, hyryy/K 7^yy/K ^Titr-sv^ 
/k try vvk t°y^v~/K try*i*=/K tr^^/K^i^j&^^S^aistf&t) 



WO 2005/079788 



45 



PCT/JP2005/002884 



/v, ^f-yy/y yy^-y-yy/K ^-ryy/K yy^-ryy/K 1, 2, 3-^f-yyy 
y/K byryy^ N xh^yy/K ^yyyyy/K t°yyvK t°yyy^/y t-y^y^/K 

[0111] _hiEr 575^7 M^mn^in, m<D$&i£&bm$&vx^xt>&<, yy<y 

yuy=/K ^y^r— /K ym/3r-y-^y-/K -Y^KPS^K -Yy-YJ'K 

y/K y^Ky/y yyyvy/K y°y~/K 3vy-y^/K yy^/y/y ^r/y/y yy^y 
~/y, f-y^yy^/K 3v3^y~/K ^ry-yy^/y #/i^yy/y #/i^y^/K r 
yyy^K yyy>^y-^©j;5&Si?&'y tfrMiaz. yy^yyy^~/K yny- 
/v, ^-y-y^/K 7i/^tf^-/K yyKy-y— /k yyyypy/K yyKy/ym 
yy^yy/v-e&<9, yy-^yyy^— /k yny^K dr-y-^^K 

df-y-^y^/^, yyKy-y— /k yyy^yy/K y^Ky/^x«y^yyy/n?fe6 0 

[0112] -hfE^l^T, R 7 <Dfemfo&\f&rifcm&27b^20ffi<DT/l'*~/l'm]n, 

N rc^^/K 2-y°n£°^/K l-^^-/l/-2-y°nt: 0 ^/V > l-m^/k-2-y°nt: 0 ^/K 2 

-y^-/K i-T^/v-2-y^^/K i-^^vi^-2-y^^/y 3-y^~/y i-y^- 

, l-y^/V-2—<V^^/^ N 3-^y^-^/K l-^f;l-3-^>f=:/K 2-^^/^- 
3-^^— /K 4-^>^~/K l-p^/l^-^W^/K 2-y^/P-4-^V^^ 
/V, 2—~-^y~/y 3-^^v^/K 5— "^y^vK 2-^y^~/y 

3-^y°^~/y 4-^y°^^/K 6-^y°^~/K 

y^/y 2-y^vi'-5-^= 3 f-y^/K 3yf/^5-^^^^, 4-y^w-5— 

/k 5-^^/^-3-^dry^/v, i-yntyp-3-y'^^/v, 4, 4-y J y^/v-2-^y 
^-—/y 7-y-y^-^/K l-^f/we-^^f^/v, 2-y^/i^-6-^y°^^/y 3-y 
^/ix-6-^y^^7P, 4-y-^y^-6-^y°^-:=vK 5-y^vv-6-^y°^:=vy 

7l ^_4_^^°^- 7 V N l-^nfcfVU— 4 — °y^=-;=vK 2-^^/^-5-^^-y^/P, 5, 5- 

^f/^3-^^^-y, 7-/—— /k 3-^^-/v-7-y-y^-=/v, 4-y^VP-7-y-y 

b-^;u-7-ir^=-^, Q-^;v7-ir^=.;v, l-^ntVi^-S-^^y 
-/V, 2-:^7^-6-^y^-~/K 6, 6— -^f-/W4-^7°f= /V, 9-"7 ? S<WK 1- 
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/^/V-8-/— — /K 3->f;M-/^, 8-/^/V-6-/— — /K 3-xf;V-7- 
Ht^^jv^ 3, 7-v^^vw-4-;T^^/K 7, 7-i?^;W5-t^f-;K lO-r> 
V^V— /K 4, 8-S^^vI^6-/~:=vK 11-Kt*$^/K 12-hy^V— /K 13- 
Th7fi/=- /K 14-^^^V— /K 3, 7, ll-hy/5VP-9-K-7 i v':=VK 15-^r 
I^V— /K4, 8, 12-MJ/^/V-lO-MJ^V— /K l-/^/l/-14-^>^^V:=W 
, 14-/^/V-l 13, 13— tff-jv- ^-Th^f-y—Sls, 16-^ 
t/^V— /K 15-^f;H3-^*tf^/K 1 7-/-//7 ; V— /K l-^f;Wl6 
— -^/^V— /K 19-T^3->^-/l^X^3, 7, 11, 15-7^/ 

^-l3-^^i^^^7V*oJ:5^j^*^27!;^20{li<Z)E#lX«^#lr7^- 

[0113] jiie^v^t, R 7 (Dmm^tetf&^^vm^i\~j±-tz>iMmwt3jbm2om(DT 
nmmjw^^^tix^^m^v, Mx.tf> 2-/^/v^^~/k i-t^/v 

ft-2-7°Pt^;k, 3-/^/V^2f--l-^nfc°^/K l-/^/l^^-3-:/"^/K 2 

/V, l-o^/k^/— 2-^°Ptf— /K 3-^f/W3-^W 
^--l-^°nt: 0 ^/lx N 4-/^/I/^/--2-^^— /K 3-/^/I^/--4—<>^— /K 2 
-/^v^jT-S— <^^vK l-/^/^/"-3 — ^^/K 3, 3-\y^;V^- 
l-:/^-^/K 2, 2-v ? /5V^/--3--7^— /K 1, l-^/^vl^^-S-y^^/K 
l-/^-/i/-2-/^vi^/f--3-:/^^/K 2-^/v^-^r-3-y^^v, x-^f-jvf- 

^-5-^3^— /K 2-/^/1^^-5-^=^— /K 3-^/V^-Jr-5-^^y=./V, 
4-/^/1^^-5-^3^— /K 5-/^VV^;*--3-^arv'— /K l-^ntVvf 
-f^-^jV^ 4-/^/V-4-/^/l^/--2-^>^— /K l-^/V^-Jr-Q-^-^^-=-/\s 
, 2-/5V^/--6-^:7 0 ^ : -— /K 3-/^Vl^/--6-^:/^— /K 4-/^/V^-6- 
^rff-^-jV^ 5-/^/^^-6-^:/^— /K 6-/^/1^^-4-^:7^— /K 1-^n 
fc7l^/--4-/<>^— /I/, 2-^5W5 : -/--5-^= i rv'— /K 5-/^/l/-5-/^/l/^^" 
-3-^^v-— /K 3-/^-/l/^^--7-^-/^-^/l/, 4-/^-/^^-^-7-^-/^— /V, 5- 
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7-iy^7V^-^r-b-^r^=-;v^ a-^;v-S-^;v^-^t-q-/=-=-;v, 3, 
£ f-;v-ll-^;v^-^--Q-Vy £ iy=-;v > 4, 8— i ^ 7^-12-^ ;^^-10-hVf 

, 1 3-7^/1^^-1 1— r h^V^/K 1 5-7^/1^^-1 3-^=^1^' 

l-^^/^^--16-^^^V— 7PX»3, 7, 5-^^-7^ 
^-13-^^^V-/^Oj;5^1X«2f@(DifE^M^^§^TV^5j^^m37Z7 

2-7^/l^ d rv':^^ /K l-T^/M-^^^-^nt 0 — /K 3-^^^= 3 rv / -l-7° 
Pfc/K 2-^^/V;T= 3 f^^^^/K l-^/W-^-S-^^/K 2-p<^7^^- 
v^-3-^^^/V, l-m^-/V^^-2-:7 0 Pt:°^/K 3-7^/^-3-7^/1^^-1- 
:7°nt°~/K 4-^/^^'>-2-^^^=-/V^ 3-7^/1^7f-^-4-^<^~/K 2- 
7^/l^^-:x-4-^:x^~/K 3, 3-^^/V^-df- 

v--l-^^^/V, 2, 2-^^/^^^-3-^^^/V, 1, l-^^/V^-dr^-3-^ 
l-^^ 7 ^-2-^^/P^-^->--3-^^— /K 2-^/W-^-3-:/^~/K 
l-7^/l^-^-5-^f-v/~/K 2-^f-;Wv'-5-^^^;W, 3-^^/V^-^rv- 
4-^^/^ :3 r->-5-— df-v^vK 5-^^/V^-^riy-3-^^-iy^/V 
, l-^ntV^^v^-3-^^^/V, 4-^^/l^-4-^^/V^-^rv'-2-^<V^^/V > 1- 
7^/l^f-df->'-6-^:7 p ^~/K 2-^^/^= 3 rv^-6-^^°^^/V > 3-7^/1^^-6 
-^:7 0 ^:=vK 4-^^/^^->-6-^^°^^7l^, 6 
-7^/1^^-6-^^^/K l-7 p ot>t^rv'-6-^yf-;V > 2-^^/V^-^ 
v/-5-^^v^/K 5-7^/I^-5-7^/l^ d rv / -3-^^rv^/K 3-^^/V^-^i/-7 
-J^^^/K 4-^/W^-^i/-7-^^-^W, 5-^^-7V^v / -7-^-^^^7^, 6- 
^;uir^-7-ir^=-7V, l-^ntf/i^-^-s-^^v^/K 2-:^/^^- 
6-^^-~/k 6-7^/1^-6-7^/^^-4-^^°^— /k i-t^/M-^-s-t- 
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/K 4, 8-^5VP-12-^/l^^-10-hy^v-:=VK 

1- ^/i^^— 14-^^^V— /K 14-7^/^=^-1 2-^<>-^V^/K 13 
-^/I'-l 3-^/1^^-1 l-^h^>= /K 15-^/1^^-13-^^17-7* 
*s~A' > \-^?vjr^-\A-^y°$'T-y~)vyj&3, 7, li-W^vwis-^/v 

37^^20{H(Z)r/^^7^S ; 

2- (N-^/PT5/)^— 71^, l-(N-^/^T5/)-2-^ P crt°— /V, 3-(N-;^/P 
T5/)-l-7 P nt°^/K 2-(N-^^vKr5/)^— /K 2-(N, N-v^^T^y) 

/K l-(N-^5VVT5:/)-3-:/^— /K 2-(N-^/^T5/)-3-^^-~/K 

3- (N-y^vVT^/)-l-^^VK 3-(N-^^T^/)-l-7°nt 0 ^/V, 3-(N, 
N-v^/l-T^yO-l-^ntfrvK 4- (N-^/VT^/) -2— <:^~/K 3-(N-;* 
^/^T^y)-4-^>-^^/V, 2-(N-7^/^X^y > )-4-^^^/K l-(N-^/VT 
^7) -4-^^-/1^ 3-(N, N-iy^/^T^y)-l-y^^/^, 2-(N, N-v^/V 
T5:/)-3-^^^/K 1-(N, N-^^/^T^y)-3-^^/V, l-^f^-2-(N- 
^/^T^y)-3-^^/V, 2-(N-^/VT^/)-3-:/^~/K l-(N-^f/V7^ 
7)-5-^= 3 r^^/V, 2-(N-7^/^T^y > )-5-^^vK 3- (N-7*7vKT5/) -5 
-'^v'^VK 4-(N-^/KT5:/)-5-^:^v^vK 5-(N-^^/l^T^/)-3-^^ 

l-(N-7°nt:V^T5:/)-3-^^/V > 4-7^/^-4- (N-^/VX^/) -2- 
1 _( N _^^ 7 v T 5y)_ 6 _^^- / ^^ 2-(N-^/^T^y)-6-^7°^ 
3-(N-y^/l/T57)-6-^^=/V > 4-(N-^/l^X^/)-6-^:/^~/K 
5-(N-t^/^T^/)-6-^:7 0 ^~/K 6-(N-^^-/VT^/)-6-^y°^^7l^, 1-(N 
-^ntT/UT^/) -4-^>^^/K 2-(N-^^vVT^/)-5-^^>':=vK 
-5-(N-^/^T5/)-5-^r--:/~/K 3-(N-^^V^T^/)-7-;^^~/K 4-( 
N-^^-/^T57)-7-^-^^— /V, 5-(N-^/^T5/)-7-;^^— /K 6-(N-^ 
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^/)-6-^7°7^/K 6-^/V-6-(N-^/VT^7)-6-^:7 0 ^/K 1-(N-^ 
/7T5/)-8-y— /K 3-(N-^7^T5/)-8-/™/K 8-(N-t<7V7T^/)-6 

5-^7^/K 7, 7-^ (N-7=7VKr57) -5-^7^/1^ 4-^;W8-(N-^;> 
T57)-6-/— — /K 3, 7-v J ^^/V-ll-(N-^^/l^T5:y)-9-K^v / =/V> 4, 8- 
^f;W12- (N-^^l^T^y) -1 O-MJt'V— /K 1- (N-^7V7T57) -14-^7 
/K 14-(N-^7V7T^/)-14-^7^7^7~/K 13-^^-/^-1 3- (N-^^ 
/7T^/)-l 1-7^7^ v^/K 1 5- (N-^7VVT^/) -13-^^7^ v'—zK 1-(N 
-^7V7T^/)-16-^7^V— /17KJ33, 7, 11-MJ;^/W15-(N-^7V7T5;/ 
)-i5-^^^V-7Wj;5^iX«2f0cD^^^^$tLTv^^*#:37!7 

[0114] ±|Bi^*3V>T, R 7 (D£itfc1t5r7y-;HXftffiI*iSTt^$tifc 
M*l£27?J^20f@<D7/^^/^J fe, Mj&<D r^*tfc27I/M20{@O7/l^^/VX 

£tl1tfcmWt27b&5m<DT/l'*~/l'mVlb*). Mili, 2-7^~/V^~/K 3-7 
j^/Wl-^ubT—zK l--7^;V-2--fx2\f^;v^ 3- (4-^/77 ^/V) -1-7 
Pt^/l", 4-7i^2-^f-^^ 3-7^^/V-l-^^-^7l^, 4-(4-^7Vl^7:^~ 
/V)-2-7^^/K 5-7^n/l^-3--<77^/K 4-7^nA—2—'<77^/K 3-7 
x=;Wl-^yf^^^fe6 0 

[0115] _b|B^*3V^-C, R 7 <7)^»^jo^6r^m27!;S20{|i(7)r/^^/^Sjtt, 0>Rf* 
, ^—/K 2-7°n^:=v7 l-*7^-2-7°n^:=vK 2-^7^-2-7°n^:=vK 2 
-cn<5vi^2-7°n^=vK 2-77^/K 1-^7^-2-7^^/K 2-^^/^-2-77" 
-/K l-:n^/l/-2-77^/K 3-77^A\ 1-^/^3-^/^ 2-^^/1^-3- 
7f^;l/, 1-^7VV- 3-7*7^/7 2— ^77^/K l-^f^-2-^yT^/V, 2-^ 

f;i/-2-^yr=;v, 3-^77^/K i-^f^-3-^yr^^, 2-^7^/^-3-^7 
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7^-/7 4-^7^—77 2-7tW-4-^7t"— 77 2-^ 

df-ir— /7 3-^=¥i?— /7 4-^3^-/7 5~^3H?— /7 6—^7°X— 77 1~7^7V 
-5-^rir— /7 2-7^7V-5-^^-fe— 77 3-7^/1^-5-^^—77 4-7^/7- 
5-^f--fe— /7 5-7^/V-5-^:3ri?— /7 l-7°ufc7v-3-7x— /7 4, 4-77^ 
^-2-^^-/1^, 7-7r^— /7 \-^jv-<d-^-zf"T=-)V, 2-7^/^-6-^7°^ 
— /7 3-7^/^-6-^7°^— /7 4-7^/V-6-^7°X— /7 5-7^/1^-6-^ 7°x— 
/7 6-7^/v-6-^-7°x— /7 i-7nb7v-4--<7x— /7 

/7 5, 5-77^/^-3-^^-^—77 8-7^-/7 3-75VV-7-7r7x— /7 4-7^ 
7V-7-;t7x— 77 5-^^-71^-7-^-^—71^, 6-7^/V-7-7r7x— /7 l-7°ntW 
-5-^^ri?— /7 2-^^-7^-6-^7°^— 7V, 6, 6-^f;W4-^^T-^, 9-7* 
i?— /7 1-7tVV-8-7^- 7K 3-^^71^-8-7^— 7V N 8-7^7^-8-/^—7^, 3- 
^^7V- 7-^-77"— 77 3, 7^f/W7-t^/K 7, 7-^f;W7-t^= 
/7 lO-^xir— /7 4, 8-77^/^-8-7^— /7 9-R^-fc— /7 12-MJ^ir— 
/7 13-^h^^ir— /7 14—<77 -7^-/7 3, 7, 1 l-MM^vV-l 7V 
, 15-^f-^-fe— 7K 4, 8, 12-MJ7^-7V-12-MJ^-ir— 7V, 1-7^/^-14-^7 
7^-fe— /7 14-7^7V-14-^77^-fe— /7 13, 1 3-77^/^-1 3— r h 7 xir— 
/7 16-^7°7x-fe— /7 15-77VV-15-^rl7-x-fe— /7 17-7r^7x-fe— 7V, 1 
-77^-16-^7^7^-/7 18-7-7-x-fe-7K 19-7-r^-fe— 7VX«3, 7, 11, 
15-xh77^7V-15-^^i7-xir-/VX©J;5^^^27!7S20©EilX«^^ 

[0116] _h|E^*5v>T, R 7 <DfeM^m-f%^ TvmWfrfe-f&^WtaJb^om&T 

^J^^ft&ftTV^g^U Mfcfrf, 1-77^7^^-/7 2-7tVv^- 
^-oix— /V, 1-77^7^-2-7)3^— /7 2-7^7^7r-2-7°n^<— 7V, 3-7^ 
^ft-l-^n^^ 77 2-^.^-7^^-^x— 77 2-7^/V— 2-7^7^^-^x— 
/7 l-7^7V^-7r-3-7x— 77 2-77^7^-3-7^-/7 3-7^71^^-^-3-7 
X— /7 2-^^7V^-^"-2-7°n^— 7V, 3-7^-7V-3-7^-7^^--l-7°n^— 7V, 
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i/T^/K l-^/^^--4— ^^~/K 3, Z-i/^/V^-jr-l-y^^/V, 2, 2- 

l, l-vW/i^;r-3-:/7^/K l-^;v-2-^/v 
1, 3-i?*7-/l^-&-3-'7T~/l>'y 2, 3-iy^/Wf-^--3-y^- 
— /K 2-=c- c f-)V^-3r-3-'?'T=-)V, 1-^/1^^-5— ^drir—/K 2-^/1^^- 

^Vl^;^-5-^^i?:=vK l-^ntV^f-^-S-T/^/K 4-^/^-4-^/^^ 

^-5-^3ri?~/K 3-^/1^^-7- 
s f-Hr-7-Hr9 s r~J\'^ l-^nt7^^-5-^=¥1?^vK 2-^^/^^--6-^^°t"^ 
;v^-3r-&-J^=-/v, s-^/v^-ir-S-y^/v, 3-^sv^-3r-7-st? ; r=-;v, 3 

7, 7--y^jV^-^-l-^^^ /K 4-7^ 

;v-s-^/v^-3r-s-j^/v s 3, 7-V^7V-ll-^7V^-^r-ll-Vf^^v, 
4, S-i/^/v-i2-^3-/v^-Jr-i2-YVf^~^, l-^/V^-Jr-lA-^&^r^ 
-zv, i4-^^vi^^-l4-^^^-fe~/K i3-^jv-i3-^/v^-3r-i3-T-Y 

^/VXf*3, 7, H-hy^/v-15-^^/v^^--15-^f-T ? ir^/KDj;5^lXtt2 
m<D^Mm^^^thX^ ^^mWn37h^20m<DT;v^;vm ; 
l-^A-^v^^/K 2-7*^Vl^= 3 f->'^— /K l-^^-/^= 3 r->-2-^°n^<^ 
/K 2-^^/^^r->-2-^°n^^/^, 3-^^/^^^-2-^n^^yV, 2-^^/1^ 
3rZ/aL.j-~;V, 2-^;V—2-^jVisr^y^T^V, \-^=f-jV3r^y-3-~f*r~}V 
, 2-^/v^r^y-3--fr=-;v, 3-^}VJr^l/-3--?J-=-;v, 2-=^^- jvisr^r-y-2 
-7°n^^, 3-^f;W3-^f;^^r^-2-7 P n^-/^, 4-^^7l^^-^r^/-4-^^ 
T^/V, 3-^/M-^-4-^>^~/K 2-7^/l^= i rv'-4-^^7^/K 1-^ 
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jVi!r^y-A-^y"r^jV, 3, 3-v ? ^^vl^= 3 rv'-3-:/7^/K 2, 

iX-3-^^/V, 1, l-i?^/V$-3ri/-3-7 ? 7-^^ l-^;V-2-^/V^r^y-Z 

-r/y^K 1, 3-v^/^^-3-^>~/K 2, 3-v^/^^>-3-^— /^ 

— 5— ^^r-fe— /K 3— ^^/^driX— 5— ^dfir— /K 4— 5— ^f-i?— /P 

^jvir^y-A-^y^r^v^ i-^;v^r^-Q-^y°y u =./v, 2-^jvir^y-Q 

-^jVit*t ;> s-Q-^<f s r~)V^ 6-7^/1^-^-6^^— /K l-^ntVl^drv-- 

4- ^^— /K 2-^^-/1^-^-5-^^— /K 5-^/W5-p«^/V^-dp-i^5- 
^^i?— /K 3-/^-/^^-7-;^^— /K 4-7^/1^3^-7-;^^— /K 5-^ 
^/l^^v^-;^^— /K e-T^/I^^v^-Tf-^— /K l-7°nt 0 /W^-df-i/-5 
--^-fe— /K 2-^^/V^-^rv'-6-^7 P x^/V> 6->^-/l^6-^^/^^r^-6-^ 
:7°^— /K i-^^/v^-^^-g-/^-/^^ 3-^,^^-8-7^— /K 8-7^/^ 
^>-8-/^— /K 3-^^/V^-=3rv'-7-^-^7^=/V N 3-^;Wf^>-7 
-Ht^—jV^ 7, 7-^7^/1^-^-7-;^^— /K 4-7^/^-8-7^/1^^-8- 
/^— /K 3, 7-^7(^,^-1 1-^,1^^-1 l-K^-fe—zK 4, 8-^7^/^-12- 
^^/^^^-12-hy^-fe— /K l-^^/V^-^^-14— O^xi?— /V, 14-t^/V 
Jr^l/-\4-^/$=f^~ /K 13-7^/1^-1 3-7^/^-^-1 1-" ^h^-fe— /v, 1 

5- 7^/1^^-^-1 5-^=¥f-xi^/K l-^^/^^i/-16-^^xi?^/VXf^3 
, 7, ll-h]J^/V-15-^^/V^-=3riX-15-^f-x-fe— /VOJ;5^1X«2{|i©^ 
^^--e^^^LTV ^^ifc37^20{@(7/T/l^r-/^ ; 

1- (N-^/VT^/) xr^V, 2-(N-t^/KT^/):3^— /K i-(N-^/>r^y) 
-2-;7°n^— /K 2-(N-7^/KT^/)-2-:7 0 p^— /K 3-(N-^f;l/7V)-2-y 
n^<— /K 2-(N-xf;V7^y)xr^, 2-(N, N-vM^vK^/) ^— /K l-( 
N-t<^-/^T5/)-3-^— ;K 2-(N-^/^T5:/)-3-:/^/K 3-(N-^^/PT 
57) -3-y*T~ /K 2-(N-^/K7'5/)-2-^ 0 n^— /K 3-(N, N-v^/l^T^/ 
)-2-^°n^— /K 4-(N-^f;^/)-4-^yr^, 3-(N-^^T5/)-4- 
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^^T— /K 2-(N-^f/I/7^y)-4^<yf^, l-(N-7^/VT57)-4-^>^ 
3-(N, N-v^/^T^/)-3-:/^/K 2-(N, N-S^vKT^/) 
1-(N, N-S^^T^) -3-^7^/1^ 1-7^-2- (N-7^WT57) -3 
1, 3-v ? (N-^^-^T57)-3-^— /V, 2, 3-^(N-7^vK757)-3 
-^-/V^ 2 -(N-:^/l/T57)-3-:/x^/K l-(N-7^VKT5.7)-5-^^1?— 
/K 2-(N-7^v^T$.7)-5-^= 3 r-t?^/K 3-(N-7^/]^T57)-5-^ri?^/K 4- 
(N-^/PT^/)-5-^r-t?~/K 5-(N-75VKr$.7)-5-^^1?=/K l-(N-7° 
nfcWT 5:7) -3-:/t^/K 4-7^/1^-4- (N-7^^T57)-4-^V^:=vK 1-(N 
-7^/l^T57)-6-^:7 0 ^=/K 2- (N-^/VT 57) -6-^7^— /K 3-(N-7^ 
/^T57) 4-(N-7^Vl^T57)-6-^^— /K 5-(N-79V^T5 
y)_ 6 _^^- /K 6 _( N _^^ r5 y)_ 6 _^^- /k> l-(N-^Dt>75/)- 

2-(N-^^VJ^T57)-5— -^rir^vK 5-^/W5- (N-7^V^T$. 
7)-3-^r-fe~/K 3-(N-7^/VT57)-7-7r7^~/K 4-(N-7^/VT57)-7- 
7-7^— 5- (N-7^/VT57) -7-7"7^— ;K 6-(N-7^/VX57)-7-7-7^ 
/I/, l-(N-^nt°/l/T57)-5-^= 3 r-fe^/^, 2-(N-^^A'T3:7)-6-^:^~/K 
6-7^-6- (N-7^/^T57) -6— 7°*7-^/K 1- (N-7^T57) -8-7-*— /l" 
, 3-(N-7fvKT^7)-8-7^~/K 8-(N-7^/VT57)-8-7^/K 3-(N-^ 
S f-;VT%A -7-&?T~ /K 3-7^/1^-7- (N-7^/l^T57)-7-^-7x—/V, 7, 7- 
v 5 (N-7^T57) 4-7^-8- (N-7^/^T57) -8-7^~/K 

3, 7-^7^/^-1 l-(N-7^/VT57)-ll-Kx-fe— /V, 4, 2- (N- 

7^/l^T57)-12-hyT'ir^/V, l-(N-7^/l^T57)-14--<>7^i?~/K l4-( 
N-7^^T57) -14-^^^ir^/K 1 3-^f;M 3- (N-7^/K757) -1 3-T" 
h^-fe— /K 1 5- (N-7^/^T57) -15-^^7^-/1^ 1- (N-7^VKT3.7) -1 
6-^7^f"fe=;VXt43, 7, ll-hy7^^-15-(N-7^/KT57)-15-^=H^ 
ir^/^(Z)j;5^1X«2{@(Z)SlliE^7:^^$^TV^^^37^^20{i(DT/^ 

[0117] ±ie^*3v^t, R 7 <z)^a^*3^5rry— 7^x«^#^l*i^K-eem$^c 
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—Z—ZfT— /W, 2>-y^=-?V-\--f*T~)\' > 4- (4-^ f/>7i-/V) -2-7/7^/1^ 5- 
[0118] _bfE^*3V^T, R 7 0^^*5tt5rr!J— /wSX«^#^1S^^St?«^^ 

j£-rz>$tmwt2jb^2om<DT/u*/um]&, m— x^s^o-r, ixtt3fscD, ioih 

^^--2-7°nt: 0 /V, 3-7^^/^^--l-7°nt: 0 /V, 2- (4-^/VT^^ /V) ^^r^.^ 

/K 2-^/v—2-y^^/v^-^-^-^-7V, i-:7^^vv^-^-3-t/^vk 2-y^=^jv^- 

/K 3-^f/V-3-7x^;kft-l-7PtVV, 4-77^^7P^^--4-^^^/V, 3-7 
^^/V^^--4-^>-^/k N 2-7^^/V^;t--4-^>^/K l-7^^^/l^^^--4-^^ 
^VK 3, 3-^^— /^2f--l-7/^/K 2, 2-v?^^— 7^^^--3-7/^/V, 1, 1-^ 
:7^/^^--3-7/^/K l-^^/V-2-77;=.^/^^--3-7/^/V, 1, 3-^7 j^/V 
^-^--3-7/^/V, 2, 3-v > 7^~/^sJ--3-7/^/K 2-(4-^/K7j^ /V) ^^"-3 
-7/^/K l-T^^Vl^;^— 2-7^^^/V^^--5-^^-iy/V > 3-7^^ 
/l^^-S-^drvVK 4-7^=-7V^-Jr-<5-^^y;V, 5-7^=-/U?-$--5-^^ysV> 
, l-(4-^^7l^7/m^7l^)^^--3-7/^7^, 4-^^/1^- 4-7 x=^ft-4--<7f 
/K l-7 7 m^7^^--6-^y°^-7^, 2-7^m^7^^--6-^7/°^-/V > 3-7:^/1'^;*- 
-6-^7^/K 4-7^3i^7^^--6-^7/ 0 ^-/^, 5-7;n:=Vt^;t-6-^7°^vK 6- 
y^L=.;V^-^r-Q— -^T^/K l-(4-xf ;I/7x^;k) f^--4-^yf 2- (4-;* 
^Vl^mr^)^-;e--5-^^vvK 5-^^Vl^-5-7m— /l/f-t-S-^^Sz/P, 3-7 :r. 
=-/V^-jr-7-jr^/U, 4-7x^t-7-t^, 5-7x-;Vft-7-t^f 
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/K Q-7^~/v^-Jr-7-Jr?=3-;v^ \-{4-^)Vy^=^jv)^-^-^-^^yjv, 2-( 
4-^jvy^^v) ^Jr-Q-^y^/v, Q-^;v-Q-y^=^;v^-^--Q-^y°^-7V, 1 
-y^~;v^-Jr-8-/=./v, z-y^^v^-^r-s-y^-zv, Q-y^~;v^-3r-d,-j~;v 
, 3- {4-^=f-;vy^=- ;v)?-Jr-7-Jr-!7jyv, jv-i-y ^.^jv^-^-i-^-y^- 
/K 7, 7--yy^=.;v^-^r-7-^r^ c f-;v, 4-^/u-8-y^=-/u^-^--8-/=-/^ s 3, 
7^f;wi l-y^—s^^-n-Vf-y^, 4, %--y^f-;v-\2r-y^=-)V^-jr- 
i-y ^^v^-^r-iA-^iy^f-y/v, \4-y^~)V^-jr-\4-^i/? 
f-y;V, 1 3-^;n:=vl^;e--13-7"b^v7K 15-7oi^/V^^--15- 
^^if-^rV/K l-^ J i=7V5 : -^--16-^^^^7^«3, 7, 

1- ^^/l^^v^^VK 2-7^^/^^^^^-/^, l-^ai^/V^-df-i/-2-^ 0 at: 0 
/K 2-:7;E^/W-:3r->-2-7 0 nt°/K 3-^^^/V^-^r->-2-7°nt: 0 /V, 
^-i/xf/i/, 2-^^— 2-y^~/v3r^y=c^-;v, i-y^~/v$-^y-3-y*^-;v, 

2- y^^jv^-y-2>-y^jv^ z-y^=.;v3r^-z-y*^;v, 2-^/v^-^y-2 
-^ntVK 3-^/^-3-7 ;n^/W-3^-2-l7 0 ntVK 4-7a:^W^-dF->-4-^>' 
^/K 3-7^^/V^-= 3 r->-4-^<>'^/^, 2-7°x^/V$r%-*S—4-^<l/5-JV^ l-y^~ 
jVJr^S-A-^/^lV, 3, 3-v ? 7^^7l-^-=¥v'-3-^^-/^ > 2, 2—^^—/^^ 

1, l-^7^/J^r=^v'-3-:/^vK i-^/v-2-y^/vyt^y- 

3- y^/V, 1, 3-^^~/Vtf-3rS'-3-:/^vK 2, 3-^7:^/1^=^-3-7^/1' 
„ 2-(4-^^/l^^^— /P)^-^-v^-3-^^/V, l-7sn;^'>-5^ drvvK 2-7 

3-7:n~/I^^->'-5-^^>7K 4-731^/^^7-5 
— -^-7/K 5-7^1— /l/^-drv--5-^^rv'/V > l-(4-:^/P73i— /k);3-^7-3-7 

, 2-7^ji^/V^-dr->-6-^^ 0 ^7P, 3-y^^;V^r^y-Q-^y°=f-;V, 4-y^=-;V^r 
^-y-6-^y°^-/V, 5-73^/1^-^7-6-^7^/^ Q-y ^=-;^^y-Q-^y"^ 
/K l-i.4-^.^-;vy^=-;v)^r^y-4-^y^-;v, 2-{4-^;vy^=-;v)^^--y-5- 
^^rv'/V, 5-^/1^-5-7 31^1^^-7-5-^^-7/1^ 3-7x-W7-7-t^ 
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— /i^-drv--8-/— /K 3-y^=-;u$-^y-8-/=-/u, 8-y^=-/^^>-8-/=-/u 
, ?,-iA-^)vy^=.)V)ir^y-l-^r^)V, 3-^;v-7-y^=-;v^r^y-7-^ 
^/K 7, 7-i/yaL^/vtti/-7-^-?^/v^ A-^)V-8-~7^=->x<Jr^y-8-;=- 

/K 3, 7--y^)V-\\-y^z=- /V^V-ll-K^V/K 4, 8—^^7^-12-^31^ 
/K^rv'-^-hy^V/K l-:7m— /V^^r^-^-^^^V/K 
v'-M-^^t'V/K 13-^/1^13-^31— /l^^-ll-^h^V/K 15-7 
^— /V;e-^-15-^l7^V/K l-7i^ /V^->-16— '<y#7 s i//l'2Llr£3, 7, 
ll-hy^^/^-15-7iii— /U^Zy-15-^"\7-T^y/^(D^^T]}— /^MU^tl 

l-(N-7i^ ;VT^;)^^~/V, 2-(N-7x^ /WT^yO^VK l-(N-7^/VT^ 
/)-2-:/nfc7K 2-(N-7^= /KT5/)-2-:/ 0 nt:°/K 3-(N-7^ /VT5/)-2- 
7nfc7K 2-[N- (4-^^/^3i—/l/) T57]^^/V, 2-(N, N-i>7i^7^)x 
^/K l-(N-^3i— /VT57)-3-7^/V, 2-(N-^3i— yl^T5:y)-3-7 f ^/V > 3-( 
N-7in— jUT^/)-3-7*^-jU, 2-[N-(4-^^/V^3i— /V)T^/]-2-7°ntVV, 3- 
(N, N-^31— /PT^/)-2-7°nt>, 4-(N-7x= /VT5/)-4— O-^vK 3-( 
N-^31— ;VT^J)-A-^<y^-jV, 2-(N-73:^;kT5/)-4-^y^, l-(N-7 
a:^;l/7^y)-4-^yf/k, 3-(N, N-i?7i= /^T5:/) -3-7^/K 2-(N, N-v 5 
7i^^7^/)-3-7f^, 1-(N, N-v^m— /^/)-3-7'f^, l-^f;W2 
-(N^s^r^/J-S-^K 1, 3-^(N-7x^;PT^/)-3-7Y^, 2, 3- 

(N-7xn^75/) -3-7f 2-[N-(4-^f ;V7xn;l/) T5/]-3-:7^/K 1 
-(N-7x= ;^/)-5-^^/K 2-(N-7xx ;V7V)-5-^^;l/, 3-(N- 
7x^;V7^/)-5-^^r^K 4-(N-:73i— /^T5/)-5-^^rv7K 5-(N-7xx 
/KT^-S-^^vvK l-[N-(4-xf ;P7x^;k) 7V]-3-7f ^, 4-^/1— 
4- (N-7x^ /l^T 5:7) -4-^i^/K l-(N-7xx /VT5:/) -6-^7°^/K 2-(N 

-:7m— a-t^-g-^t^/k 3-(n-7xx /vt5./)-6— ^t^vk 4-(n-7x 
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^7)-6-— 7°^/K l-[N-(4-^/K7^~/^)T^]-4--<>^/K 2-[N-(4-^ 
^Vl^^/]^) T^]-5-^->/K 5-^/^-5- (N-^a^A'T^/) 
, 3-(N-73i^vr^y)-7-^^/V, 4-(N-^oi^/kT57)-7-^-^^/V > 5-(N 
)VT%.A-7-^ e f'l^^ Q-(N--7^^/VT^/)-7-7>r?^/V, l-[N-(4-^ 
^Vl^ai—AO T5:/]-5-^^rv'/^ > 2-[N- (4-^^/^^— T5;/]-6-^:7 0 ^vV 
, Q-^/V-Q- (N-y^^7UT^/)-6-^y°^-/U, l-(N-7^/VT^/)-8-/=- 
/K 3-(N-y^=-^T^/)-8-/^/V, 8- (N-^^=-jUT^/) -8-y~/K 3-[N-( 
A-^JV7^=. ;V) T^/]-7-;^^vK 3-^/V-7-(N-7^~/VT^/)-7-$-? 
7, 7-iy(N-y^=-7UT^/)-5-^^'7U,4-^/U-8-(N-y^=./Ur^/) 
3, 7-v^fVl^-l l-CN-^^/VT^-ll-K^vVK 4, 
/V-12-(N-7 3 i^/VT5:/)-12-MJ^iy/V > l-(N-^;n^/kT^y)-14-^^^ 
->7K 14-(N-7^^/VT^/)-14--<^T ? ^/V, 13-^^/V-13-(N-7^^/l^ 
X5/)-13-^h^>/K 15-(N-:7^^/kX^/)-15-^^X>/K l-(N-!7 
a^=.;VT^;) ^f>^Xt*3, 7, ll-MJ^^/^-15-(N-7^/VT^y) 

[0119] _b|B^*3V^T, R 7 (D^^*3tt5r^^27!;^20|@(D^nT/P^Sjtt, M 
tufSr^nTy^/VXj, v^nr/nfcVK ^nX^/K v^n^>^vK ^ 

So 

[0120] HC1X@ 

mciXMte, — JKS;(X)S:^"f S-fb^SrK^f Sxmt?fct), -^(VIII)^ 

[0121] _hfa^^*5v^T^ffl$^sry^-if j f*, #K:RB:£te&<u jjf.Wbi^c«lfi 

^J^jjtM^t^^JS^CS^ Pseudomonas sp.^ Pseudomonas fluorescens 
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, Pseudomonas cepacia, Chromobacterium viscosum, Aspergillus niger\ Aspergillus 
oryzae, Candida antarctica, Candida cylindracea, Candida lipolytica, Candida 
rugosa, Candida utilis, Penicillium roqueforti, Rhizopus arrhizus, Rhizopus delemar 
, Rhizopus javanicus, Rhizomucor miehei, Rhizopus niveus, Humicola lanuginosa, 
Mucor javanicus, Mucor miehei, Thermus aquaticus, Thermus flavus, Thermus 
thermophilus^p-^human pancreas, hog pancreas, porcine pancreas, wheat germftjfe 
<D])s<*-- MWfItti> Pseudomonas sp.£@^ffcLfct>£>-?fo9, MtL& 
, immobilized lipase from Pseudomonas sp. (TOYOBOlit^) 'TrfcSo ^^ItffifttfjK 

xfe^\zmm\^xm^^k&x%z>m^xi-±tj:<, m^vtcnmxmm-r^ 
[0122] _biE^^*5v>-c^ffl$^— m&{iTQ*^%ik&mKte^xmmmk&m 

;*tvK n-^y°^>-B: y?^?V^7<T}V^ n-^l/fl/^ \f^.;V^^ ; r;V s g^g| tf^ 

[0123] ±MRft^^^xmm^ti^m^Mmi^ m^m^ti^^K — jr^cdo 
[0124] ra^jg^, iiw^ft, ^$tbs^, ti^tisy^-^^ss^iaot 

-50 < C7!>M50 < Ct?fet), £KS^«, 0°C7^40°C-C^;5o 

[0125] sjs^w«, insfft^, mm£tiz>V'<—n, rx$, Rj&mm. 
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[0126] f|C2X@ 

[0127] _b|ES^^*3ttSife'fbS^^bTtt, — jRr^a— ;^^T/VftK?f4^t5^ 
^JXXfetU3\ #^Pl^tt^tL^V^S N fllfctf, -^nn^y^, t'V^RW 

A^ng^, Jfrfb^^rvK j&4kX/l'7V^ Ifrfb^iFy/K v^X^n^^rvvl^A' 
zKvV5:K, v?7x^;l/^rf>'-p-by;W5y, N, N-vXX/VTX^TXXwx, X^ 

Swerng^bOj^X DMSO^bXJX^PU;^^L<te^XXVtK Xg^b"^ 

{bXttSwernSft-fb-CfeSo 
[0128] SiSiagf*. J^b^, MroSlfiaotl^^, iiS, -78°C 

7^^80°CXfT^tL, 0il(XX -78°C7X^30°CX3bS o 

[0129] sjwrate, mMk&m, mm, wtitm&wm, ^ummKx^xm^^K 
mmo^m7bm48mmxh^o, #m\z:t£, so^rm^mmxh^o 

[0130] HC3X© 

HC3X@fX — ^(XIII)Sr^r-r5^^^®t3t«X@-Cfe!9. X^ffi§££^ 
N M©#ftT, -|«(xi)^XMx^tx -$£^(xn)^-r^b^£S 

[0131] ±m5ijt^mm£ih%^m±mmt^xn, mxjx v^-m^-tvk ^yy 

XX^XX^— XX<Z)=fc5^X^^XXilXX^X N -<XXV, ^XI/XCDJX^^I? 
$^b7kitll;X^nn^>\ ^nnXX-X M{b^Ht, ^nni^y, ^nn^y 
XX, ^nn^^if^(D±5^n^>^'ft:7Kll^;r-feh^by/K XntX^-IX 
X(7)J;57£{fif$TX^X~hyx^;XfXXXXT5X N, N-X^XX/frXXT^X 
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[0132] ±|ES^fcteM£;h/5:&££LTtt, WKfflilfcteZtvteWK Mxifi, y^/HJ^ 

sty^-y^ i^-w^s ^»y^AcDj;5^T/^y^a^m^«;^7K*y 

^V^h^>h\ -ThVV^b^yV, -TbVV^h^yh\ *y^i»t-^>=¥->KcoJ:5 

^r/^y^jir/^^^KiM;x«hy^^r^^, hy^wr^ ^y7°nt° 
N-y^vi^e/i^y^ t^yvV, 4-(n, N-iWvwr^/) try 

N, N-^^/l^T^y^, N, N— S^c^/WT—yV, l, 5-^rftV^n[4. 3. o]y 

i, 4-> ? Tlftf^n[2. 2. 2]^yyy (DABCO) , 1, 
n[5. 4. 0]-7-^>'^^(DBU)<?5j;5^^'^T^^"efe«9, 03i^Fi^ T/^y 

[0133] SJ^mStt, ISft^fe, mm, Il©ilftaoW^^\ -78°C7!/ 

$3 "So 

[0134] mmt&to. mm. mm. BLfowmmzzymftztK it, i5^7b 

[0135] HC4X© 

[0136] XfETO^f£ffl$tL5^t^SirLT«, ^Ptete^&V^ 

y>- N ^xfl/y^ija- /l^^/Wcc— TVKCfc^jfc^*- TVMtSjy^/— /K ^7 
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s^rVS— 7K ^/v^uy/v^(D^o^T/v^—;vm;^^^T^Y\ N, N-^^VV 
[0137] _bfESJ^^f£ffl$tL54tS(i, BW^PTK^S^^^MUcv^o-C&tt 

[oi38] Eifonmn, wMit&m, mm. isoiitiaoti^^, -78°c7d 

Ml50°C-efc«9, £?ifcfi, -50 o C7^100°CT:fe<9, 35^031 fcf*, ^iattifiTffc 

-So 

[0139] SiS^ligtt, I^t:^, H^S-S^-J^M^S^, MS, I5ft7b 

[0140] filC5X© 

, — aS5£ (XIV) Sr^i-S^^&^S^SiS^^Swt^i^^feixSo 
[0141] ±|SSJS^ra$tt5^?g'[4^tbT{i, mzmmzZtiteWK MZ.t£, ^ 

—71^, n-y°n/^y— /V, sfy^vs*/*- 7K n-?^/— 7K /fy^/— 7K t-yyy 
—71/, /fyT^/VT/V=i — ^^i/^y^n^-,^ ^UiriJy, Hr## S*- 7K -yyu 
^3^7— 7K 7^-7Hrny7^(Dj;5^T7^— 7l/|S;AfN7^T^K, N, N-S^^yV 
aM/AT^K, N, N-i/y^-7^TirbT^K, ^^^JV^^^)T%Y(DXot^T%Y 

m ; zk ; xte±mmM<Dm&mm^ ^±mmmtykk(Dm^mmx^ , ra^ 

[0142] ±|SMJ^^H$fb6^{i, It©aSt^v >TfiSi;tttffi§TO©-e 
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[0143] msmMK, wMik&m, mm, ts©i«ftj;oti^^\ ms\ -78°cn 
[0144] iiiBK^ft, mm. ^s, s^as^iaDS^^, ®3t, 

[0145] *^c5Xg«, £/c, (xiv) Sr^r-rs-fb^or^y^^^fissr^fl 

[0146] %$C6XM 

[0147] ±M&fc^m£ti%7Fffi'\ t mmtL,x^ m^mm^nf^^K Mz.it, ^ 

SESM^vK S1^^/K g^^ntVK gjsBfc/^vK ^^^/vcoj:?^^ 
y— /K t-y^y— /k ^yr^/vr^n^/v, c;ifi/y^j3-;i/, yy-tryv, ^-y 
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[oi48] ±mRmKmm£nz>m^mtvx^ m^commm^iRit^m^xmm^n^ 

[0149] 7K*i±«, w^ps^ti^twfcv^s, ljbmionj^xh'o, m-m^n, i^cjee 
[0150] KJ&?a&ra\ ^W^f, at7c#j©as^«fcoT£ftStfs, iisr, -2o°c 

7^M200°C-efc'9, 0°C7!?^100 o Ci?fei9, 20°C7^30 

[0151] S^^Wtt, £^J£?M, JgOfsKb-a^ SiSf«Xf«ffl^tL5^©aS 

[0152] HC7X© 

HC7X@«, — jK^(XVI)^i-5-fb^<»S:$43ti-5X©-efc«9, X7£«W 

[0153] ±tifcj&iz.tiim£tittmfflfemn, mzmmz&tufcwK mm^m 

o 

[0154] ±mRjt^mm^n^>m.mn, B^myK^mRft^m^mv^^^xhn 
[0155] sjsjastt, mjfsKb^, mm. is^iSfiaotM?.^, as\ -78°c7d 
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S200 < CT?fet) x ftma-Z. 0°C7!/Ml80 o C-CfcD, ^iCt^mia-t, 20°C7^120°C 
[0156] SJ»Pffl«, ^W^fe, SJfc?SJ^-£^&5as x M^te, 15 

[0157] ^C8Xm 

-^(XVI) ^T^b^<Z)tKn^^S^T^/S^flT5^^^J;9^f^^ 

o 

[0158] fcKn^SXt^r^ySSr^S-t-S^fett, —mzmW&&fc!£<D&ffi\z.33^X 
fflftHDftfe^ M&fif, Protective Groups in Organic Synthesis(Third Edition, 1999, 
John Wiley & Sons, Inc.tfc38?T )^1Ett$tb^?Sfe^«tt)fT &9^^1?#5 0 

[0159] T$7S^f*!I-T6^^bTf^ M£«\ — ^ (XVI) Sr^frS>fb^S:, TO 
(051 Kite, ^xf;vx-r/v, v^yy'ntV^-^/K ^h^tKn^y, 

/HSS;Xtt^/-/K ^/-/K n-ywv-/K yyy°ny-v-/K n-yy*y-/K y 
y7*$;-/v s t-y*$;-/v, ^jt^jvtjv^-jv^ v?^^u^y=t— ^y-t?yy, 

/K y^n^ri?-y— /K /v-fepy/v^© j:5^7/W3-^I) , ±tt(£P 
jl^fi, h-y^/iy^y, r-yr/^vvr^y, yyyyntv^rc^vvx5>\ N-y^/w^e 

R 4 -QX fiR 5 — Q 

-78°C7?/^150 o C, -50°CT?/^100 o Cy ^S^afiT?, 

155^7^489^ m-mUL 30frmRJfc^&^b\z£Vfttj:frthZ> 0 
[0160] tKn^r^S^ll-rS^fe^bT^, m«\ (XVI) TOt£M£^ (0 

m.m<Dfci£T mmat, &mw?-vj*. fcrnt-rhw^ 7kmfc#v?j»<D 
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R 6 -Q 

^ -78°C7?/^150 o C\ &m\a^ -50 o C7^100°C, ft^M^te, 

[oi6i] r^/s^ii^^tKn^s^fi^^, jiK^in^M-rsH^^Jni^nm-r 

[0162] CfeOflilD g ft-ffc^fci, tfe^oT, SJ£*B^a>fe«&£*L5c Mxi 

^fe,^^^m^n^h^/i^577&xtt^y^yv^b<fiT/^/Hb^y7J^ 

[oi63] &&{£&frmtz>i&m*ib2>M&\a'£, ±m^-x.U(D^mrmxnmm 

is©HTi©s^i*i(^ ±mfrMmm^mz£^xftfj:o^bftx%z> 0 
[oi64] j^i^7?fe5— ^ (viii) ^u? ax) ^-r^it^m^ ^(D^mxn^ 

[0165] DiScf*, -JK^CXinSr^r-rS^^SrKjt-t-SXm-C&t), »fE*c(7)77fe(J. 
Org. Chem., 52, 19 (1987)) ^JpCTfr 5££tf s "C£5o 
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[0166] Wfcl4] 



^3 »diis O 



NMe 2 



^D2IH 





^2 NMe 3 * HCI, A2 CH 3 Q 

HCHOaq 

(XVII) (XVIII) 



N N 
R 2 PPhs R 2 

(Xix) (xn) 

[0167] XSE*^ r 2 ;&^q«\ iftmi,-fth<DbmMB&m-fo 

[0168] HDlXfM 

mDixafi, — (xvm) ^-r^^^m^-r^T.n-vh'o, ^<o^m 

(M;t«\ J. Am. Chem. Soc, 73, 4921 (1951)^|E<fe(^)^#) CTCT, — JR!5£(X 
VII)^^^S{b^fe^/wy^j;l^^^r5^^^SJ^$-*6r^^j;i9 

[0169] HD2Xfl 

^D2It«> -^^(Xl^^W-r^^^^^-r^XS-Cfe^, -^(XVII 

[0170] xfBSJ^^M^fis^m^^b-rtt, mzi&mzztitewK wmt, ^ 
y-is, ^7°?>, y^w>\ ^m^— r^<D£?f£mffinmt7kmM-,h/^>, ^ 

[0171] SJ^jfLStt, ^W^fe, M©SIf(ao-Cl/^^\ Jilt, -10°C7^20 
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[0172] ^jwrara, ttRfowm. wMit^m, femzf&m&<ommz£.'?xw£z> 

[0173] JgD3XS 

, — ma. (xix) ^wt-^b^^hy^^/^^^^s^^^r^^i^ff frti 

^) o 

[0174] jiiasiS^^ffl^tts^^SfjKtLTtt, m^mfenznf^ m«\ 

^su^(D£.ot£^mMmk7kmm\v?vu*?>>^ ^n^, racist 

[0175] sjsmitte, ^^b^, itv 

<fe><5o 

[0176] £o«p H m, ^K^nrn, mMit^m, mm^^mm^mm^^rmts:^ 
[0177] D^cD#xm<^ g mt^mu, ^*t, s^^^^«^$^ 0 m 
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77^^-)?:st»^^, mm^mmixmm-r^tKx^x^m, mm-tz 
[0178] ^ mvtfo&ftm-rzi&m&hzm&ia^ ^m^nucoR^mT^xnmm 
[oi79] mnxfrz— (xvid ^-rs^^tt, ^*na\ ^^^x^^is 

e&« n — ^(xvi) %mi-&{k&m(Dft¥nm&±tf&frfr<DJLmx&z> 0 

[0180] tffcl5] 



[oi8i] _h|B5£*, r'&xir 2 ^ m&isfth&kmmm&^-to 

[0182] ^E1X@ 

, ^m^zxw^^t-r^t^^, yt¥mm%±iftc^ i&mxmmu 
^ (xvi) ^mt^mm%^nx~h^> 0 
[oi83] ±mR!t^mm^ti^^'\^mmtvx^ wM&^m^zh^x&n^s mz. 
mfenzn^^K m^>\ -<vifv, ^i/^i^^^^^Tk^ 




(XVI) 
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r^nn^y, ^nnajvi^, mMAkfik^, ^nn^y, ^an^yfy, ^nn 

«\ m^wt, •^>f^m, %>?t — m^^x& 

-So 

[0185] mhthfcm.&7V~-fc(xvi) izm-twi, ^mmmtm.m^m^tcmn^mm 
[oi86] Em<v g tfettot, sjs^^kg^nso m«\ 

A^n-7b^77^- fe;t77fs'^LH-20(77/l^">7 ; f±|l) ^ 7V^— :M>X 
AD-11 (n— A-ryK-/^ ^±$9 > ^^^HP-20(H^fb^i±$i) 
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[0187] 7k&m<D^®j&&^&z—ffi£(X)ttirz4k&m s *:<Dnm.±.f?m£tiz>mjL 
[oi88] ^tiwmmn, rnrnm (mz.&, %m. m&m, y^h*-* 

; ?y 3— ,w ■ 7-?;vm ; £&#SW-MJ?-k ; DLn^y ; M^WtrhV <>^M ; 5^y^ 

M^yt^/Pt°nyKV©J;5^b^«$^fc^>^V-ir/^n-^®Tfo5 0 ), ^ 
n7^/-/K -^^^WT/Va— /VcDj^&T/V^— /HIS 
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[oi89] z<D^mfttvx<DT^/T/v^Mk&m(D&-^mii:&^ ^mm^'om^ 

0. 0001mg/kg7??^l. 0mg/kg£r N ^ig^tt, 0. 001mg/kg/day7!/^0. 1 
mg/kg^fe-So 

[0190] gps^i^, is^-stmii^tm b mfcvi®7bm3\H}frbw?&\z£V)imm 

^^^mtbtcvtw^isXteV), ^(D^mmm^^i 0 mim^iM 
m^imx&y, Men 1 0 eiiu^3 0 ei0-e&5 o 

[0191] ^TC, ^iM^U^^M^U *.&W<D 

mmn^tihKm^ti^h(Dxn^ \ 

[0192] (HJfeMl) (2R)-2-T5/-2-7 i ^/W4-{ b-\_4-(4-^/V7^~;V) 
[0193] Wbl6] 



[0194] (la) (2R)-l-T^h^-2-Ti?^/^X^/-2-^/^-4-{l-^/W5-[4-( 
4-^^/1/7^— (4- (4-7<^/K7^— /V) ^M/^^ri^) ^h-l-m-y^] 

4-(4-^/^^-/k)gg^(H. Og, 62. 0mmol)(7V<^-lrV(220mL)|§^^ 
OmL, 123mmol)^Tj«N, N-v^/WvW*T5;K (50 n L) gr^P 

x., 80°cx2mmmw^tc o mmab$v&s m^rmm^^u 5-(4-^/K7 

i^/H »^pyK£#fco ^miX^htlft (2R)-l-T-feh^^-2-T-fe^/VT 
5/-2-^^-7P-4-(l-^^-7Hi 0 n— ;W2-^)^y(5. OOg, 18. 8mmol)(Dh 
7^^(l50mL)f^e, 4-v J ^7^T$/t°!J> ? ^(l5. 2g, 1 24mmol) RX*4- (4 




WO 2005/079788 



72 



PCT/JP2005/002884 



-^/V7^/V)m^?vW (12. 2g, 62. 0mmol)cDb7V^^(50mL)^^^Px. 

It-V, 3:2-2:l)^J;?3fflfiSUT,#iS>fb^(5. 15 g> «47%)£r#/c 0 

(lb) (2R)-2-T5:/-2-^/V-4-{l-^^/V-5-[4-(4-^^^3i— As)-?9J 

HJSMl (la) T?#fe;frfc (2R)-l-Ti?b^i/-2-Ti?^/VT^/-2-y^/^-4-{ 
l-^^/P-5-[4- (4-^f^7i^) -1- (4- (4-^^7l^^3i— /P) ^^y^/^^f- 
■^)^>-l-^^7l^]t 0 n— /U-2-^/U}^?l/(5. 15g,8. 80mmol) ^h^tKn^ 
7^ (52mL) bt&S—JV (52mL) ^cD^fc^U zk (52mL) ^tfTkUffclJ^- 
->^17K»(3. 68 g> 87. 7mmol)^P^, 5O°C-tM0#^«#L/c o ^£Pf^ SJ^ 

?/V (NH^^y) /7cr^b^^— (mt^U> : ^/—/V, 100 : 1)^ £D*iSiLT 
, (2R)-2-T^/-2-^^/^-4-{ l-^7V-b-\_A-(A-^7Vy^7V) -??J^/V 
/W2-^H^y-l-t- /V(2. 51g)?r#7c 0 #ibttfc (2R)-2-T^7-2 
-^^/l^-4-{ l-^^/V-5-[4- (4-^/V^— /V) :/^V^] t ° n — 7W _ 2 -^/p} 
Zf&>-l-3r— /^(600mg N 1. 80mmol) GDp^V— ;l/(9mL)Mt^ 4M^M^~ 
^^>mm(0. 42mL N 1. 68mmol) ^rzktfi T^PX-T, 10^*1 #Lf- 0 ^ffi 

T^bT, ^|E^#»(590mg, W86%)^#fc 0 

Mp : 165-166 °C; 

[a] -4.848 (c 1.00, MeOH); 

D 

X H NMR (CD OD,400MHz) : 5 7.06-7.05 (m, 4H,), 6.96 (d, 1H, J = 4.0 Hz), 6.02 

3 

(d, 1H, J = 4.0 Hz), 3.86 (s, 3H), 3.65 (d, 1H, J = 11.7 Hz), 3.55 (d, 1H, J = 11.7 
Hz), 2.74 (t, 2H, J = 6.2 Hz), 2.72-2.65 (m, 2H), 2.61 (t, 2H, J = 7.7 Hz), 2.29 (s, 
3H), 2.03 (ddd, 1H, J = 13.9, 9.5, 7.3 Hz), 1.94 (t, 1H, J = 6.6 Hz), 1.92-1.86 (m, 
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2H), 1.35 (s, 3H); 

IR v cm _1 (KBr) : 3345, 3019, 2946, 2919, 2900, 1645, 1499, 1481, 1462, 1381, 

max 

1362, 1174, 1067, 1043, 770; 

MS (FAB) m/z : 343((M+H) + ; freeffc); 

juMftttfiMC H N O -HC1-0.5H OtVX%), 

21 30 2 2 2 

fflfffi: : C : 65.01, H : 8.31 , N : 7.22; 
MfflM : C : 64.58, H : 8.44 , N : 7.26. 
(HJfeM2) (2R)-2-T^/-2-^^-7^-4-{l-^^7^-5-[4-(3, 

3) 

[0195] [>fbl7] 




[0196] (2a) (2R)-l-Tirh^^-2-T^/VT^7-2-^^/^-4-{l-^^/^-5-[4-( 
3, 4—^tf-/^^ ain/V) -1- (4- (3, 4-^f;l/7x= "7#M/lctti/) Z?h~l 

##M4l?#fctLfc4-(3, 4-^^7oi-/P)gS^t, #%Ml v C#btL7^(2R) 
-l-Ti?b^-2-T4?^/VT5/-2-^^-4-(l-^/^fc°n— 
^ffi^t, HW!ll (la)^^^(D^TSJ^^ftV^|E^^(l(X*65%)^# 
7c 0 

[0197] (2b) (2R)-2-T5:y-2-^^/^-4-{l-^^/^-5-[4-(3, A-^^lV7^jV) 

(2a) ^#btL7c (2R)-l-Tirh^f->-2-Tir^/VT^/-2-^^7l^-4-{ 
l-^f;W5- [4- (3, 4-v ? ^^/^^:rr./v)-l-(4-(3, 4H&* s ?/V7x.^;V)-79 

;^>v^*/)^y-\-^~>v^£xi—iv-2-^>v\z?$i/%W\^-<:, MMMi (ib)tm 

w<Djrm'?Eifo$:ft\,\ mmt^m ( W64%) sr#^ e 

*H NMR (CD OD,400MHz) : 6 6.99 (d, 1H, J = 7.7 Hz), 6.96 (d, 1H, J = 4.0 Hz), 

3 

6.93 (s, 1H), 6.87 (d, 1H, J = 7.7 Hz), 6.02 (d, 1H, J = 4.0 Hz), 3.86 (s, 3H), 3.65 
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(d, 1H, J = 11.7 Hz), 3.55 (d, 1H, J = 11.7 Hz), 2.76-2.63 (m, 4H), 2.57 (t, 2H, J = 
7.3 Hz), 2.21 (s, 3H), 2.21 (s, 3H), 2.07-2.01 (m, 1H), 1.93 (t, 1H, J = 7.3 Hz), 
1.99-1.86 (m, 2H), 1.35 (s, 3H); 

IR v cm _1 (KBr) : 3354, 2947, 2898, 1645, 1502, 1480, 1380, 1354, 1174, 1066, 

max 

986, 911, 769; 

MS (FAB) m/z : 357((M+H) + ; freef^); 
7C§£##fMC H N O •HClirbT%), 

21 30 2 2 

ffUflf : C : 67.24, H : 8.46 , N : 7.13; 
MWM : C : 67.09, H : 8.41 , N : 7.29. 

(MMm) (2R)-2-T^y-2-^^/V-4-{l-^^/^-5-[4-(2, 3-vW/V:7n2 
^/V)^/^/V]t°n— /U-2-^M7*?y-l-st— ;V ^^(M^{t^#>#^§- 2 
0) 

[0198] Wfcl8] 




[0199] (3a) (2R)-l-Tirh^-^-2-rir^/^T^y-2-^^7l^-4-{l-^^/^-5-[4-( 
2, ?,--J^=f-;vy^=.;v) -i- (4- (2, 3-i y^ivy^— )V) ? J 4 frOr^y) y*Y-\ 

##M5-C#e>tL7b4-(2, ?>-*y^>V-7^;V)Wmtk, ##Ml^1#btL7c (2R) 
-l-T-feb=¥^-2-T-fe^/VT^/-2-7<^^-4-(l-^^/H: 0 n— # 
y^H^T, ^IJfeMl (la)^III#©^-eSJS^V^IS^^(itX^69%)^# 

[0200] (3b) (2R)-2-T^7-2-^^/V-4-{l-^^/V-5-[4-(2, 3-v^/V:7^~/l/) 

MMim (3a) -C#k*b7h (2R)-l-T-feb^-v--2-T-fe^T^/-2-^^-4-{ 
l-^/l^-5-[4-(2, 3-v ? ^^/^^^/V)-l-(4-(2, 3-v^/K7;n= /V) ^ 
7^/^^^)^>-l-m-/i/]t: 0 n— /^-2-^/V}^^^ffiV^T, ^Jfefijl (lb) tm 
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'H NMR (CD OD,400MHz) : 8 6.97 (d, 1H, J = 4.3Hz), 6.95-6.91 (m, 3H), 6.05 

3 

(d, 1H, J = 4.3 Hz), 3.85 (s, 3H), 3.64 (d, 1H, J = 11.3 Hz), 3.54 (d, 1H, J = 11.3 
Hz), 2.78 (t, 2H, J = 7.4 Hz), 2.73-2.63 (m, 4H), 2.24 (s, 3H), 2.19 (s, 3H), 
2.07-1.98 (m, 1H), 1.94-1.84 (m, 3H), 1.34 (s, 3H); 

IR v cm _1 (KBr) : 3387, 3104, 2948, 2896, 1641, 1589, 1481, 1462, 1384, 1362, 

max 

1072, 769; 

MS (FAB) m/z : 357((M+H) + ; free#0; 
7cijf##fMC H N O -HC1<J;LT%), 

22 33 2 2 

ff-^fg : C : 67.24, H : 8.75, N : 6.84, CI : 9.02; 
HMHS : C : 67.10, H : 8.75, N : 6.89, CI : 8.84. 
(HJSM4) (2R)-2-T$/-2-^/^-4-{l-^^-5-[4-(2, A-^/^JV?^ 

=-/v)7*$/4/v^\i°x2—7V-2-4M-?$>-i-jr—7i' *&^^(M^b-cH«-^ 2 
1) 

[0201] Dffcl9] 




[0202] (4a) (2R)-l-T1r^->-2-Tir^/^T^/-2-^/l/-4-{ \-^f~)V- 5-[4-( 
2, 4-i/^Jl'~7^~ /V) -1- (4- (2, 4-> ? ^/^3i^/^)^^y^/V^-»^>-l 
-:nc=7i/| 2-^/1^ 

##M6-C#^tt^4-(2, 4-^^V7^/V)SS^t, ##Ml-C#^tb7h(2R) 
-l-7i?b^^-2-7-feW^-2-^f/W4-(l-^Wo- /I^2-^)^ 
y^^T, HJteMl (la)i^«(D^i^Sj^^TV^IfS^^(lR^63%)^# 

[0203] (4b) (2R)-2-T57-2-^^/V-4-{l-^^/V-5-[4-(2, 4-vW/V:7^ J>V) 

(4a) 7:Whtlfc (2R)-l-T-feb=3rv--2-T-fe^/VT^/-2-^^^-4-{ 
l-^;W5-[4-(2, /V)-l-(4-(2, 4-^*^vK7rc;= /V) ^ 

y^/^df-V)yb-l-^^7W]tfn— /W2-^}^^SrfflV^T, HJfeMl (lb)^IH 
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X H NMR (CD OD,400MHz) : 5 6.99 (d, 1H, J = 4.4 Hz), 6.98 (d, 1H, J = 8.4 Hz), 

3 

6.92 (s, 1H), 6.88 (d, 1H, J = 8.4 Hz), 6.03 (d, 1H, J = 4.4 Hz), 3.87 (s, 3H), 3.65 
(d, 1H, J = 11.7 Hz), 3.55 (d, 1H, J = 11.7 Hz), 2.78 (t, 2H, J = 7.3 Hz), 2.75-2.65 
(m, 2H), 2.61 (t, 2H, J = 7.3 Hz), 2.24 (s, 3H), 2.24 (s, 3H), 2.07-1.99 (m, 1H), 
1.94-1.85 (m, 3H), 1.35 (s, 3H); 

IR v cm _1 (KBr) : 3353, 3014, 2974,2948, 2918, 2898, 1645, 1501, 1480, 1461, 

max 

1381, 800; 

MS (FAB) m/z : 357((M+H) + ; free#0; 
TG^fttifMC UNO -HCl^UTTo), 

21 30 2 2 

ff^flf : C : 67.24, H : 8.46 , N : 7.13; 
MfflM ■ C : 64.75, H : 8.36 , N : 6.95. 

(2R)-2-T^/-2-^^/^-4-{l-^^-/^-5-[4-(4-t-^^/^^^ 

) 

[0204] Mb20] 




[0205] (5a) (2R)-l-T-feh^v^-2-T-fe^/VT^7-2-^^/P-4-{l-^^/^-5-[4-( 
A-t--f^JV7^^}V)-\- (4- {A-t--f^-JV7^^jV) -f^/^/V^r^ly) -f^-l-^ 

##M7-e#bn/c4-(4-t-^^-/v7^^/v) mwtt, mmm-emhnt" (2r>- 

l-T-feh^f^-2-T-fe^/^T^/-2-^^/V-4-(l-^^/Vt: 0 n— M-2.-4 
[0206] (5b) (2R)-2-r?/-2-^f/1^4-{ ;W5-[4-(4-lr-^f;l/7x=;l/) ^ 

HJSM5 (5a) X^hf^tz. (2R)-l-Tirhdr->-2-Ti?^/^T^/-2-^^-7P-4-{ 



WO 2005/079788 



77 



PCT/JP2005/002884 



i-^f;^5-[4- (4-t-y*^/vy^^/v) -l- (4- (A-t-y*=3-;V7^~/v) ~7#M 

(D^mx-Rm^n^ mm^m (»62%) &m~ a 

: H NMR (CD OD,500MHz) : 5 7.29 (d, 2H, J = 8.3 Hz), 7.10 (d, 2H, J = 8.3 Hz), 

3 

6.96 (d, 1H, J = 3.9 Hz), 6.02 (d, 1H, J = 3.9 Hz), 3.86 (s, 3H), 3.65 (d, 1H, J = 
11.2 Hz), 3.55 (d, 1H, J = 11.2 Hz), 2.75 (t, 2H, J = 7.3 Hz), 2.65-2.71 (m, 2H), 
2.62 (t, 2H, J = 7.3 Hz), 1.86-2.06 (m, 4H), 1.35 (s, 3H), 1.30 (s, 9H); 
IR v cirf'CKBr) : 3369, 2956, 1647, 1479, 1460, 1382, 1063, 1041; 

max 

MS (FAB) m/z : 385((M+H) + ; free#0; 
jxM^^xM.C H N O -WC\tVX%), 

21 30 2 2 

ff ; C : 68.47, H : 8.86 , N : 6.65; 
MfflM ■ C : 67.89, H : 9.04 , N : 6.64. 

3) 

[0207] Mb21] 

NH 2 HCI I O 

[0208] (6a) (2R)-l-T-feh^v^-2-T-fe^/VT^7-2-^^/P-4-{l-^^/^-5-[4-( 

4-^y7°nt°/V7x=/v) -l- (4- {4-^yy°n\f/vy^^;V) y*y /^jv^r^y) y*y- 
t°n — jv-2-s(;v } y*y 1/ 

^msxm^tht'4-(4-^yy°u}fjVy^;V) mmt, ##Ml-C#ibtL7h (2R 
)-l-T-feb^^-2-Tir^/^T^7-2-^^^-4-(l-^^/m°n— ;V-2->(/V)y* 

[0209] (6b) (2R)-2-T^ /-2-^;V-4- [4- {4-^Vy°xi\f ivy ^^-)V) 
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(6a) -&&btlft (2R)-l-T J kh^y-2-T±^'/UT^y-2-^/U-4-{ 
l-^f/V-5-[4- {A-^y-fxi\£)Vy^;V) -1- (4- (4-WPtVk7^^) 7/> 

: H NMR (CD OD,400MHz) : 5 7.13 (d, 1H, J = 8.1 Hz), 7.11 (d, 1H, J = 7.3 Hz), 

3 

7.11 (d, 1H, J = 7.3 Hz), 7.09 (d, 1H, J = 8.1 Hz), 6.97 (d, 1H, J = 4.4 Hz), 6.10 (d, 
1H, J = 4.4 Hz), 3.86 (s, 3H), 3.65 (d, 1H, J = 11.3 Hz), 3.55 (d, 1H, J = 11.3 Hz), 
2.85 (tt, 1H, J = 7.3, 7.3 Hz), 2.75 (t, 2H, J = 7.3 Hz), 2.72-2.67 (m, 2H), 2.63 (t, 

2H, J = 7.3 Hz), 2.07-2.00 (m, 1H), 1.98-1.85 (m, 1H), 1.94 (t, 1H, J = 8.1 Hz), 

1.34 (s, 3H), 1.22 (d, 3H, J = 7.3 Hz), 1.22 (d, 3H, J = 7.3 Hz); 

IR v cm _1 (KBr) : 3348, 3208, 3008, 2956, 2897, 1646, 1480, 1460, 1382, 1175, 

max 

1057, 1041, 987, 917, 811, 771; 
MS (FAB) m/z : 371((M+H) + ; freeffc); 
7USg##Ht(C H N O •HC1£LT%), 

21 30 2 2 

ff^fg : C : 66.12, H : 8.73 , N : 6.71; 
: C : 65.93, H : 8.76 , N : 6.77 
( MMM 7) ( 2R) -2-T^J-2-^7V-A- { l-^/U-5- [4- (4-v^ P7°n M°/V7 

30) 

[0210] Dfb22] 




[0211] (7a) (2R)-l-7th^i/-2-T'tf-;WT^/-2-^^;l^-4-(l-^f-/W5-{4-( 
4-^n^ntVV^^^/V)-l-[4-(4-^n^ntV^7^^/l^)y^y^/V^^i/] 

Y0-l-T^Y^-2-T^/VT%y-2-^;v-4-{l-^;v\fn--;v-2-^;v) 
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y*>&m^x. mmmi da) tmm<Djfm^m^m\ mmt-^m (W54%) 

[0212] (7b) (2R)-2-T^y-2-^^/V-4-{l-^^/V-5-[4-(4-^ny°nt°/V^^ 

M ^/>f/v]tfo'-/>-2 — f/W:/^-i-^— 

HJfcM7 (7a) -C#btL/c (2R)-l-r-feb=3rv--2-r-fe^/VT^y-2-^^^-4-( 
l-^f;W5-{4-(4-^n^n^7x= 7l^)-l-[4-(4-^n:/nt 0 /-K7ai— /V 

) ^y^u^v] ^>-i-^^/v} t°n— 71^-2-^/v) ^y^v^IMiJi (lb) 

^ll«lT V \ JHfE^^I («84%) £#7t 0 

! H NMR (CD OD,400MHz) : 5 7.05 (d, 2H, J = 8.3Hz), 6.98-6.95 (m, 3H), 6.02 

3 

(d, 1H, J = 3.9 Hz), 3.86 (s, 3H), 3.65 (d, 1H, J = 11.7 Hz), 3.55 (d, 1H, J = 11.7 
Hz), 2.75-2.67 (m, 4H), 2.60 (t, 2H, J = 7.3Hz), 2.07-2.00 (m, 1H), 1.97-1.82 (m, 
4H), 1.35 (s, 3H), 0.93-0.87 (m, 2H), 0.64-0.60 (m, 2H); 
MS (FAB) m/z : 369((M+H) + ; freeffc); 
7C^##rftt(C H N O -HC1-0.5H OtVX%), 

23 32 2 2 2 

ff gL-fit : C : 66.73, H : 8.28 , N : 6.77; 



MWM : C : 66.85, H : 8.14 , N : 6.89. 



[0214] (8a) (2R)-l-T-feh^v^-2-T-fe^/VT^7-2-^^/P-4-{l-^^/^-5-[4-( 
4-7 ;V$rV7 -1- (4- (A--7?V^u~7^~?V) y^/^/V^r^iy) ^>-l-^ - 

;V~\ fc° P — /V-2-^/1^ } ^ V 

##Ml0-C#^tL7b5-(4-77^n^^7^) g§|tt N (2R)- 
l-Tirh= 3 rv / -2-T-fe^/^T5:/-2-^^/V-4- /l^-2-^/V) 
&fflWC, Wll(la)^i©^MMl\ ^fB^^(Wl7%)^r# 
7C 0 



[0213] Dfb23] 
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[0215] (8b) (2R)-2-T?y-2-^^/V-4-{l-^^/V-5-[4-(4-^7^n^^n/V)^ 

(8a) X^htlfc (ZR)-l-T^Y^-2-T^/VT^;-2-^/V-4-{ 
l-^/U-5-[4- {4-7;V^X27^=-/V)-l- (4- (4-7^tn7i^;V) 7*2/4^ 

tti/)z/h-i-^=-/i-it o ti—/u-2-4M7*?>&m^^x, mmmi (ib) ^m^o 

^•CS^S^TV \ «|E>fb^ (H$29%) £#fc 0 

X H NMR (DMSO-d6,400MHz) : 8 7.24-7.20 (m, 2H,), 7.11-7.07 (m, 2H,), 6.99 (d, 
1H, J = 4.0 Hz), 5.94 (d, 1H, J = 4.0 Hz), 5.50 (s, 1H,), 3.79 (s, 3H), 3.48 (d, 1H, 
J = 11.2 Hz), 3.43 (d, 1H, J = 11.2 Hz), 2.71 (t, 2H, J = 7.6 Hz), 2.64-2.57 (m, 
4H), 1.88-1.79 (m, 4H), 1.21 (s, 3H); 

IR v cm _1 (KBr) : 3366, 3175, 2942, 2688, 2573, 1636, 1509, 1483, 1459, 1381, 

max 

1217, 1059, 988, 775; 

MS (FAB) m/z : 347((M+H) + ; freeffc); 

7n*5>ffMC H N O F'HC1£LT%), 

20 27 2 2 

ff ^L-fit : C : 62.74, H : 7.37 , N : 7.32; 
^ifi : C : 62.68, H : 7.07 , N : 7.37. 

(2R)-2-T^/-2-^^/W4-{l-^^^-5-[4-(4-MJ7/V^-n^^ 

66) 

[0216] Wb24] 




[0217] (9a) (2R)-l-T-feb=3rv--2-T-fe^/VT^/-2-^^/^-4-{l-^^^-5-[4-( 
4-b ] jy zV^ru^ ;Vy -zc—zV) -1- (4- (4-hV7zVy>rn^zV7^^7V) 7*#MA^fr 

^y)yy-i-^=-/u^u—/u-2-4M7^^ 

titc (2R) -1-Tirb^f /-2-^/W4- ( l-^/iH^n— jV-2- 
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28%)&#fc 0 

[0218] (9b) (2R)-2-T^/-2-^^/V-4-{l-^^/V-5-[4-(4-MJ^7^n^^/V^^ 

(9a) -C^htifc (2R)-l-T±h^-2-T±^/^T^/-2-^/U-4-{ 
1-^^/1^-5- [4- (4-MJ^/P^-n^^7^3i— ;V)-l-(4-(4r-W7/VJru**?-;V7 

Ml(lb)^|II#(D^T^^fTV^IE^#j(W56%)^#fc 0 

: H NMR (CDC1 ,400MHz) : 5 7.51 (d, 2H, J = 8.6 Hz), 7.28 (d, 2H, J = 8.6 Hz), 

3 

6.79 (d, 1H, J = 4.1 Hz), 5.92 (d, 1H, J = 4.1 Hz), 3.83 (s, 3H), 3.68 (s, 2H), 
2.76-2.65 (m, 6H), 2.05-1.95 (m, 4H), 1.60 (bs, 3H), 1.38 (s, 3H); 
IR v cm _1 (KBr) : 3362, 2947, 1645, 1480, 1325, 1174, 1129, 1067; 

max 

MS (FAB) m/z : 397((M+H) + ; freeffc); 
7C5{f##Ht(C H N O F 'HCl'H OtVX%), 

21 27 2 2 3 2 

ff-^L-fit : C : 55.94, H : 6.71 , N : 6.21; 
MfflM : C : 55.99, H : 6.51 , N : 6.28. 

( MMffl 1 0) ( 2R) -2-T57-2-7^/W4- { l->f;V-5-[4- (4-^7/7i^;W 
) ^V-f7P]fc°n— /U-2-4My^>-l-^— As l/2y-^/vmM.&mit^^i^ 
%r 73) 
[0219] Wb25] 




[0220] (10a) (2R)-l-Tirh^->-2-T-fe^/VT^/-2-^^/l/-4-{l-7<^/^-5-[4- 
{4-^T/7^/V) -1- (4- -fZM^^s) -fY-l-^^V] 

^mmi2-?mhntc4-(4—>Tj7^;u)mmt, ##Mi-e#fc^(2R)-i 

-T-feh^r^-2-T-fe^/l^T^y-2-^^/V-4- (l-^/Hfn— /W2-^) 
^ffl^T, HJteMKiaJ^^o^-CK^Srm^, ^fS^^(W74%)?r# 
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fco 

[0221] (10b) (2R)-2-75/-2-^/W-{l-^/W5-[4-(4-^ry73:^/V)^ 
7^7V] yW-2-^/V}^^-l-^-— /V l/27^WSfetS 

HJSMlO (10a) -C#fetvfc (2R)-l-Tirb^f^-2-rir^/^T^y-2-^/I/-4 
-{ l-^f;W5- [4- (4-i/T /y ^=-/V)-l- (4- (4-^7/7x^;V) 
^r;/) ^b-l-x^/k] t°n-;V-2-^}7^y (4. lOg, 6. 90mmol) -grrf^tKn 
77^(1 OmL) h*?/—;V ( 1 OmL) j£ l^flPU * ( 1 OmL) JBOJj&mtV 

WAl^cfp^(2. 90g N 69mmol)^Px., 80 < t-?lff$W8M$bfc o ^£P^> 

7/7V^ (NH^-r^°) ^n-7b777^-(t{^f-^y : 100 : l)fc«fc?)*jti4L 

T, (2R) -2-T57-2-^^-/^-4-{ \-^jV- 5-[4- (4-^X77^^/1^) ^/-f 

/V-2-^7W7^>--l-^— Ml. 90g, i&^79%) £r#7h 0 #btVfc(2R 
)-2-T^7-2-7^/l/-4-{l-7^-/l/-5-[4-(4->-T77^n/l/)^^7^/V]t: 0 n— 
;W2-^}7*^7-l-t- Ml. 90g, 5. 40mmol) <D*#S~- /V(10mL)^^^ 
, 7.K?nTs y^umiO. 630g, 5. 40mmol) 757^7— (lOmL) %Mx.t~ 0 W. 
J£T7^7— /V£rW7SL/^ ^*GQ^7— /Vtag^jlt, Wm^'^Mx. 

xw^m^\mmt^m^m^{i. 29 S )^m^^hnt^m^(i. 29 g ) 

^^/-/V^ffi V >TS«SISH B B?rtTV \ e^H B B<t:bT^fB^^(l. 01g N W 
45%)£#7h 0 

*H NMR (CD OD,500MHz) : 6 7.62 (d, 2H, J = 8.3 Hz), 7.39 (d, 2H, J = 8.3 Hz), 

3 

6.99 (d, 1H, J = 3.9 Hz), 6.65 (s, 1H), 6.02 (d, 1H, J = 3.9 Hz), 3.85 (s, 3H), 3.62 
(d, 1H, J = 11.7 Hz), 3.54 (d, 1H, J = 11.7 Hz), 2.65-2.80 (m, 6H), 1.96-2.04 (m, 
3H), 1.85-1.93 (m, 1H), 1.32 (s, 3H); 

IR v cm _1 (KBr) : 3402, 3275, 2582, 2228, 2135, 1644, 1567, 1548, 1381, 1361; 

max 

MS (FAB) m/z : 354((M+H) + ; free#0; 
7C^##Ht(C H N O *0.5(C HO)'H OtVX%), 

21 27 3 2 4 4 4 2 

ff ^fg : C : 64.32, H : 7.27 , N : 9.78; 
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MfflM : C : 64.67, H : 6.92 , N : 9.82. 

( %mm 1 1 ) ( 2R) -2-T^;-2-^/V-4- { l-^f;W5- [4- ( 3-^/V-4- J h 

57) 

[0222] Wb26] 




[0223] (11a) (2R)-l-r"feh^^-2-rtf;WT?/-2-^f;W4-{l-^f7W5-[4- 
(3-^=f-/V-4-^h^yy^=-^) -1- (4- {2,-^)V-A-^Y^r%/y^^)V) 7*5>/^?V 

fc(2R)-l-Ti?h^-2-T1r^/l'T^/-2-^/V-4-(l-y^vVt 0 n— )V-2— f 

>v)zf9i/&m^x, mmmi da) tmm<D^xR^m\ mmt^mms 

7%)£r#fc 0 

[0224] (lib) (2R)-2-T^/-2-^^/V-4-{l-^^-/V-5-[4-(3-^^7^-4-^h^rv / 7 

IWll (11a) -C#fetlfc (2R)-l-Tirh^->-2-Tir^/VT^/-2-^/^-4 
-{l-^/V-5-[4-(3-^^^-4-^b^v-77^^^)-l-(4-(3-^^/V-4-^h^r 

HJfeMl (lb) £|^<©#ife-CSJ&£?TV\ JgfE^^I («64%) £#7c 0 
X H NMR (DMSO,400MHz) : 8 8.00 (br, 3H), 6.98-6.95 (m, 3H), 6.81 (d, 1H, J = 
8.1 Hz), 5.94 (d, 1H, J = 3.7 Hz), 5.53 (t, 1H, J = 5.1Hz), 3.80 (s, 3H), 3.77 (s, 
3H), 3.52-3.42 (m, 2H), 2.72-2.63 (m, 4H), 2.60-2.48 (m, 2H), 2.11 (s, 3H), 
1.89-1.78 (m, 4H), 1.23 (s, 3H); 

IR v cm _1 (KBr) : 3365, 2999, 2837, 1630, 1505, 1486, 1463, 1375, 1253, 1228, 

max 

1133, 1067, 1032, 904; 

MS (FAB) m/z : 373((M+H) + ; freef*); 

7nUf##f{i:(C H N O •HC1£LT%), 
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ff-HLffi : C : 64.61, H : 8.13 , N : 6.85; 
M'MM : C : 63.78, H : 8.16 , N : 6.69. 

5) 



[0226] (12a) (2R)-l-Tirh^->-2-Tir^-/^T^/-2-^^/V-4-{ l-^^5-[4- 
(4-^/K7 3i ^/k) -1- (4- (4-^/V7;n^/V) -f^MfVUr^-^y) ^b-l-Ji^/W] 

##M2-t?#btLfc (2R) -1-TirHr ^-2-Ti?^v^T5/-2-^/v-4- (1-^ 
f;Hfn-/W2-^)^y(444mg N 1. 60mmol) (Db/K^ (15mL) 4 
-^5VKr^/t°IJvV(l. 17g N 11. 8mmol),RtM-(4-^/V73i^w)|§Bfe^t3 
UK(1. 06g, 5. 90mmol)(Db/^^(5mL)^-g^P^, 110 < Ct?72^W^#Lfc 

T^m^itU nm^v^^f^u^Y^yy^—m^^^ •. ^mj-^, 3:2-2:1 

[0227] (12b) (2R)-2-T5/-2-^/l^-4-{l-^^7^-5-[4-(4-^/^^^/^)^ 

^^Ml2(12a)Tl#fetb7t(2R)-l-Tirh^v^-2-Tir^/VT^/-2-^^7^-4 
-{ l-^/V-5- [4- (4-^fvK7:n^k) -1- (4- (A-^/Vy^/V) "?#/s(;V$r 
^v-)^>-l-m-/v]t; 0 n— /V-2-^/V}^^(372mg, 0. 620mmol) ^h^tR 
P77^(5mL) t^/^;V(5mL) tO^Mi^L, 7K(5mL);jtO<7fcSfcfb!^ 
?Al7Mfo<fe(260mg % 6. 20mmol)^P^, 50^4ff£IWflE$L;fco SJ^ 



[0225] Wb27] 
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tStt^y*^XNH^^7Vn^h^77^-(t{^f^y:^^7^, 100: 1)K 
X^mm^X, UM(V (2R)-2-T^y-2-^^"/V-4-{ 1-^^/1^-5- [4- 
-7^iV)y^J^jV\\fxi— /W2-^}^y-l-t- /^(206mg) £r#fc 0 
/cft^^cD^y— /K5. OmL)^I^ 4^fei«-^^-^M(0. 135m 
L, 0. 54mmol)^7K7^T*P^T, 10^m#b7c o MUTMIfU g^^/US: 

212mg, M88%)£#/c 0 

: H NMR (CD OD,400MHz) : 5 7.06 (m, 4H), 6.97 (d, 1H, J = 3.9 Hz), 6.02 (d, 1H, 

3 

J = 3.9 Hz), 3.86 (s, 3H), 3.65 (d, 1H, J = 11.7 Hz), 3.61 (d, 1H, J = 11.7 Hz), 2.74 
(t, 2H, J = 7.4 Hz), 2.69-2.64 (m, 2H), 2.61 (t, 2H, J = 7.4 Hz), 2.28 (s, 3H), 

2.04-1.90 (m, 4H) 1.81-1.71 (m, 2H), 1.01 (t, 3H, J = 7.4 Hz); 

MS (FAB) m/z : 357((M+H) + ; freeffc). 
(HJSM13) (2R) -2-7^7-2-^/^-4- { l-^/^-5-[4-(4-7^/K7^ 

) 

[0228] Mb28] 




[0229] (13a) (2R)-l-T1rh^->-2-T-i?^v^T^/-2-^/P-4-{ l-if;W5-[4- 
(4-7^7l^7m =^;V) -1- (4- (4-^/K7 m:=vl7) y^M/^^y) ^>-l-cn^/l^] 
tfn — zV-2-^/P } ^ V 

#%M3-e#^tx7 v c(2R)-l-r-feh^-2-rir^-/PT5/-2-^/P-4-(l-^ 
f ;Vt°n-;W2-^) (500mg, 1. 80mmol) (DY;V=cl/ (20mL)W-W.K, 4 

— ^^/VT^/fc o yvV(l. 30g, 10. 6mmol)^Ll^4-(4-^/^^^/k)g§^P 
UK(1. 05g, 5. 3mmol)(Db/^^(l0mL)^^P^, 1 10 o CT78B#^^#b^ 

lib, /K^^iafp^/KT^f u is/KsfE^hy^A-e^b/co mjet 

?«£®*U iS^7!)*^>^vf^77^-(^ixf/k^^fy, 3:2)fc£ 
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[0230] (13b) (2R)-2-r^-2-^/W-{l-if;W5- [4- {4-^/V7^;V)y* 
9MjV\ ^°n—/v-2-^My'^-i-^r—/v 
^M?H3(13a)^Mhfrhfc(2R)-l-T±h^>-2-T±^/lsT^/-2-^/]/-4 

-{ x-aL^-)v-5-{_A-{.A,-^f-?vyaL=-)V)-i-(A-(A-^}vyaL=.;v) y*$/4)Vir 
3ci/)7*h-l-^=- JV-2— T/^}^^(750m g> 1. 20mmol) Srrh^fcKn 
77y(7mL) y^/^(7mL) ir<Z)^^^^?U *(7mL);&tf7Rikffcy^ 
Al7K?P#7(530m g> 12. 6mmol)^Pxi, 50 < CT?7^M9t#L7^: 0 tfHfl^ WfoWL 

i/y (NH^y) vb^77^-(t{^ f : ^7^, 97: 3)K£VmM 
LT, feM© ( 2R) -2-T 5 7-2-^^/1^-4- { l-xf/W5- [4- (4-7^VK7:n:^ 
)^/^;H^n- /W2-^}^y-l-t- /K251mg)£r#fc 0 #^/c*l« 
fe©x^/^(5mL)gI^ 4^^^-^^17-^IS (0. 360mL, 1. 40m 

mod^Tk^rM^x, iottmmw^tc 0 mi±rmmu sixf/^p^wt 

¥44%) &r#fc 0 

*H NMR (DMSO-d ,400MHz) : 5 7.90(br s, 2H), 7.11-7.04 (m, 4H), 7.00 (d, 1H, J 

6 

= 3.7 Hz), 5.95 (d, 1H, J = 3.7 Hz), 5.53(br s, 1H), 4.30 (q, 2H, J = 7.0 Hz), 
3.53-3.39 (m, 2H), 2.72 (t, 2H, J = 7.3 Hz), 2.64 (t, 2H, J = 8.4 Hz), 2.55 (t, 2H, J 
= 7.3 Hz), 2.26 (s, 3H), 1.95-1.78 (m, 4H), 1.22 (s, 3H), 1.18(t, 3H, J = 7.0 Hz); 
MS (FAB) m/z : 357((M+H) + ; freeffc). 

(H#tSMl4) (2R) -2-T5 7-2-7 ^V^-4-{ 1-7^/1— 5-[4- (4-7^/K7^— 
jv) ^7^]t°n— jv-2— (M~??^-i-Jr— A* i/2y^7^^(\n^it^^} 

19) 
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[0231] Wb29] 

NH 2 I O 

1/2 H0 2 C-^/ C ° 2H 

[0232] HJfiMl (lb)-t?#fetLfc(2R)-2-T^/-2-^^/V-4-{l-^^/W-5-[4-(4-^ 
=J-jVy^ ~7V) ^>/^]t: 0 n— /V-2-^}^^^-l-^-— /^(560mg, 1. 6mmol 

/V(18mL)?gPK^ 7-^/^(94. 9mg, 0. 82mmol) ^^fi-eiP&T 
, 15B#^*icMLf-o #ffflUh*£ifl£^U *MSB-fbl^5(622. 7mg, 1^95%) £ 
#7C 0 

*H NMR (CD OD,400MHz) : 5 7.08-7.03 (m, 4H,), 6.96 (d, 1H, J = 3.7 Hz), 6.65 

3 

(s, 0.5x2H), 6.01 (d, 1H, J = 4.3 Hz), 3.85 (s, 3H), 3.62 (d, 1H, J = 11.0 Hz), 3.54 
(d, 1H, J = 11.0 Hz), 2.73 (t, 2H, J = 7.3 Hz), 2.69 (t, 2H, J = 8.4 Hz), 2.60 (t, 2H, 
J = 7.8 Hz), 2.28 (s, 3H), 2.01-1.84 (m, 4H), 1.32 (s, 3H); 
MS (FAB) m/z : 343((M+H) + ; freeftO; 
TtMfttfxfeiC H N O -0.5C H O tVX%), 

21 30 2 2 4 4 4 

tf-DL-iC : C : 68.97, H : 8.05 , N : 6.99; 
: C : 69.06, H : 7.82 , N : 7.08. 
(HJfeMl5) (2R)-2-X^/-2-^/^-4-{l-^/^-5-[4-(3, A—J^/Vy 

23) 

[0233] Mb30] 




1/2 ho 2 c^^ C ° 2H 



[0234] (2a) ^Mhtlfc (2R)-l-T J th^-2-T±^/VT^/-2-^jU-4-{ 

l-^/W5-[4-(3, A-iy^/Vy^^;V)-l-(A-{3, 4--J^/V7^^/V)7*? 
J4/VJr3ci/)y*Y-l-^~;V~]}i°v--/V-2-4M^?> / (29. 6g, 48. lmmoD^T 
h7tKn^7^(100mL) hjt&S — /V(lOOmL) k(DW&WL\^B£M\^> 7jK(100mL) 
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^T»K^fby^ f >Al7XfP^(20. 2g N 481mmol)^Px., 60 < C-C5B#W3*#Lfco 

Stt^P*y/W(NHW)^nv^97>f- (MiWf-W J>V, 100: D^J: 
tJffiHRLT, (2R)-2-r^/-2-^f;l^4-{l-^f;W5-[4-(3, 4-^^/^^ 

^H/V} 71^(13. 2 g> ItX^77%)^#fc 0 
#fetT,fc(2R)-2-T5:y-2-^^/V-4-{l-^^/V-5-[4-(3, 4-v^^V^m:^ 
)^y-r/P]t 0 n— ^-^l^^y-l-t 1 - Ml. 50g, 4. 21mmol)(Z)^/— 
/Wl6mL)$80cfc, TifC^T, ^-^/^(244 g> 2. lOmmol) ©^/^^ (5mL 

tLTSIIB'fb^d. 23g N iK$71%)?r#fc 0 

*H NMR (CD OD,400MHz) : 8 6.98 (d, 1H, J = 7.8 Hz), 6.93 (d, 1H, J = 3.9 Hz), 

3 

6.91 (s, 1H), 6.86 (d, 1H, J = 7.8 Hz), 6.63 (s, 1H), 6.00 (d, 1H, J = 4.0 Hz), 3.84 
(s, 3H), 3.62 (d, 1H, J = 11.3 Hz), 3.53 (d, 1H, J = 11.3 Hz), 2.74-2.66 (m, 4H), 
2.57 (t, 2H, J = 7.4 Hz), 2.21 (s, 3H), 2.21 (s, 3H), 2.06-1.83 (m, 4H), 1.32 (s, 3H); 
IR v cm" 1 (KBr) : 3276, 2945, 2900, 1645, 1543, 1411, 1355, 1216, 1157, 986, 

max 

804, 669, 536; 

MS (FAB) m/z : 357((M+H) + ; free#0; 
7ES{f##Hi(C H N O •0.5(C4H4O4)£LT%), 

22 32 2 2 

f-f-^fi; : C : 69.54, H : 8.27, N : 6.76; 
MMiW. : C : 69.40, H : 8.44 , N : 6.73. 
(##MD (2R)-l-Ti?h^-2-Ti?^^T^/-2-^^v^-4-(l-^/^t°P 

(la) (2R)-2-t-yh^i/*^~^T^/-3-n-^^/4^^-^y-2-^^- 
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20. Og, 97. 4mmol) SM'y^PfcVk^— 7VV(200mL) WH?SU ^dfi^^Ulf^ 
/lxrc^/H6. 3mL(0. lOOmol) £ [Immobilized lipase from 
Pseudomonas sp., TOYOBO|±M^ 0. 67U/mg](0. 8g)^P^l, SIT'2^W1 

77^-(^fy:^f^, 10:l-2:l)fcWmML.X,m$Mk&Vo(25. Og, 
$l$85%)^lt 

[0235] Wbftfz. (2R) -2-t-^>^"->^7/^^/^T^/-3-n-^^f-/-r7^^^-2-^^ 
/V— l-T^V*- /Hi, #^J£^^^t£HPLC#^[ChiralCel OF(0. 46cmX2 
5cm) , ^Vir/l4±§!k ^ffi^^K ^fy:2-^n/V-/V, 70:30, r« 0. 5m 
L/min]-?##fU 7t^M(85%ee)^^bfc 0 2Sffc<D{£#l3TOS8. 25>T'& 
0, 2Rf£O^#ffl;0U0. 5#T?&ofc 0 
[a] -8.5 (c 1.86, CHC1 ); 

D 3 

*H NMR (CDC1 , 400MHz) : 5 4.86 (s, 1H), 4.25 (d, 1H, J = 11.2 Hz), 4.19 (d, 

3 

1H, J = 11.2 Hz), 3.86 (br s, 1H), 3.70-3.55(m, 2H), 2.36 (t, 2H, J = 7.4 Hz), 1.44 

(s, 9H), 1.40-1.30 (m, 4H), 1.25 (s, 3H), 0.90 (t, 3H, J = 7.0 Hz); 

IR v cm" 1 (Liquid Film) : 3415, 3380, 2961, 2935, 2874, 1721, 1505, 1458, 1392, 

max 

1368, 1293, 1248, 1168, 1076; 
MS (FAB) m/z : 304((M+H) + ). 
(lb) {2S)-2-t-^y^%/V^/VT^;-Z-n-^^/4/Vtt^'-2-^/V- 

(la) X^hthfc (2R)-2-t-^>=3rv-^7^#^/VT^/-3-n-^^f-/-r 
?V0r^y-2-^f')V-\--7xis<J— M30. 7g, O. 101mol)(Z)ii:^^l/^(600m 
Umm^, *eu*a~7— v— ^4A(220g)^U«^b^nA^t <, !Jv5=i>A(43. 6g, 0 
. 202mol) %7K^T~hW7L, ^U-V2^mmWVfc 0 tvI^P^, 5j1L 

0:l-5:l)(a9|ffSLT, *HiE^#3(28. 8g, M95%)^#/c 0 

*H NMR (CDC1 , 400MHz) : § 9.45 (s, 1H), 5.26 (br s, 1H), 4.44 (d, 1H, J = 11.2 

3 

Hz), 4.32 (d, 1H, J = 11.2 Hz), 2.32 (t, 2H, J = 7.46 Hz), 1.70-1.55 (m, 2H), 1.45 
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(s, 9H), 1.38 (s, 3H), 1.40-1.25 (m, 4H), 0.90 (t, 3H, J = 7.0 Hz); 

IR v cm" 1 (Liquid Film) : 3367, 2961, 2935, 2874, 1742, 1707, 1509, 1458, 1392, 

max 

1369, 1290, 1274, 1254, 1166, 1100, 1078; 
MS (FAB) m/z : 302((M+H) + ). 

?V(21. 4g, 264mmol) 35%7M^T/^tK7k?§ : fi£ (20. 8 
mL N 264mmol)^^/>r^>iSife4fe(22. 7g s 278mmol) (DWk&fo^ TkJfclf 

#t> mmzoftmfrtfxMTL, mu.x6mmmwv± 0 ^.mm\^io%7^mt-rv 

L> a^S^y^^V^o^h^^^— (Mi^l^:^/— 10: D^J^ttMb 
T, 2-(N, N—^^/VT^y^/^-l-^/^n— /^(31. 5g, iR^86%) Sr# 
7c 0 2-(N, N-i?^/^T^/^/^)-l-^/Vt°v— /k(30. Og, 217mmol)0^ 
^7— /K220mL)^^^, 7k?ftT\ H^b^/V(16. 2mU 260mmol) ^P^, ^ 

ux2mmmw^tc 0 5ifommm^^(220mL)%:m^ mtavtc^^^m^ 

/VT^^^(55. 3g, lW91%)£r#7h 0 
[0236] 3^(l-^/Vt°n— 7W2— T/V)^/VMJ^/VT^^'7^(55. 3g N 198 
mmol) ^Ti?b^bU/K400mL) t^*MU M^^ 7 ^— ^^^^ (62. 2g N 237mm 

oD^px., 8o°cxiommmwvtc 0 ifcikm, ij±r, ^ji/2^t*fu g^st^ 
/^(2oomL)^7jp^, mmvkM^^m., mwt^/is-tffc&u m&T&mvx 

,^|E^^(77. lg, »81%)£r#/c 0 
[0237] (Id) (2R)-2-t-y^^^^/^T^/-l-n-^^M7V^^y-2-^/]y- 
A-{l-^7V\fu—;v-2-^(;v)-3--f i riy 

<MtMl (lc) Tltb^Tca^bU-^/Mfn— /v-2-^)^^-^MJ7oi^/V/}n^ 
^^^(SS. Og, 120mmol)^h7tKn^^(300mL)^M^b, 7K^njf# 
T,*y^t-7'>^K(13. 5g, 120mmol)(Z)^b^tKn^7^(180mL)^rfe3 
O^tWC^R;!, $b^7K7^T8057 v P^»L-/c o rcoHJ^fc ##Ml(lb)-C 
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&btl1t (2S) i/*;W*'-;VT? 74^^-2-^ 
;V-l-y a X2/^— /V(30. 3g N 101mmol)cDxh7tKn^^(120mL)^r^30 

! H NMR (CDC1 ,400MHz) : 5 6.60 (t, 1H, J = 2.3 Hz), 6.57 (t, 1H, J = 2.3 Hz), 

3 

6.38 (d, 1H, J = 16.1 Hz), 6.30-6.26 (m, 2H), 6.27 (d, 1H, J = 12.5 Hz), 6.11 (t, 
1H, J = 3.2Hz), 6.08 (t, 1H, J = 3.2Hz), 5.99 (d, 1H, J =16.1 Hz), 5.58 (d, 1H, J = 
12.5 Hz) 5.04 (br s, 1H), 4.81 (br s, 1H), 4.34-4.16 (m, 4H), 3.60 (s, 3H), 3.54 (s, 
3H), 2.36-2.30 (m, 4H), 1.67-1.22 (m, 36H), 0.92-0.87 (s, 6H); 
MS (EI) m/z : 280(M + ), 249, 224, 193(base), 164, 149, 132, 108, 94, 57. 
(le) (4R)-4-^/V-4-[2-(l-7^/Vfc°n— 3-& 

##M1 (Id) -e#fb*L7h (2R)-2-t-^>^v0^fc/VT^/-l-n— 
}V3r^i/-2-^JV-A-(\-^JV^X2— /W2-^)-3-^r^(37. Og, 97. 8m 
moD^h^tKn^^dOOmD^W^y— /KlOOmL) ?B-£^^§?U 2Mfe 
7K^f^hy^AzK^(100mL)^Px. N ^-ClH#r H m#Hf' 0 R^m^RXl 

Tkm&rrhvv^ftmuto 5oi#, mi±rmm^m^x, m«#>(28. s g , 

MyEfi^j)£#/c 0 ^©a«^©^^t:Kn^>(320mL)^^, ^y^At- 
^>=3rVK(13. 2 g> 117mmol)(D^h^tKn^^^(80mL)^^^7X^Tl0^rH^ i 
tfTtiPxi, IH?a^Tt?20^WSi^L7^o R^iM(6. 7H1L, 1 1 7mmol) 3r#P 

zfrffiu mn'&M&'vm&u mTkmrn-f-hvy^xm^u zmm, m)±rmm 
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<omm^x, m^k&vo (20. 3 g , i&mmmm$:mc 0 

*H NMR (CDCl ,400MHz) : 5 6.67 (t, 1H, J = 2.1 Hz), 6.62 (t, 1H, J = 1.5 Hz), 

3 

6.48 (d, 1H, J = 15.7 Hz), 6.36 (dd, 1H, J =3.7, 1.5Hz), 6.31 (d, 1H, J = 12.2 Hz), 
6.14-6.10 (m, 2H), 6.07 (br d, 1H, J = 3.6Hz), 5.99 (d, 1H, J =15.7 Hz), 5.65 (d, 
1H, J = 12.2 Hz) 5.46 (br s, 1H), 5.11 (br s, 1H), 4.31 (d, 1H, J = 8.2 Hz), 4.22 (d, 
1H, J = 8.2 Hz), 4.17 (d, 1H, J = 8.2 Hz), 4.16 (d, 1H, J = 8.2 Hz), 3.62 (s, 3H), 
3.55 (s, 3H), 1.59 (s, 3H), 1.57 (s, 3H); 

MS (EI) m/z : 206(M + , base), 191, 176, 161, 147, 132, 120, 106, 94, 81, 77. 
(If) (4R)-4-^/V-4-[2-(l-^^vHfn— ;V-2-^;V)^^;V\-l, 

10%/<9WJ»-!%m (2. 02g, 50%^7k)£r^/— /K40mL) HjgjgL, 
Ml (le) X^htlfc (4R)-4-^/V-4-[2-(l-^/V\i°v—/V-2-4^) 

3-^^-^1)^-2-^(20. 3g, 97. 8mmol) <D^/~ /V (360mL) M 

^-ly-.mm^^, 3:2)Kx^mmi^x,wMit^(i8. o g , !&m8%))%m-o 

[0238] #^tL7c(4R)-4-^^/l^-4-[2-(l-7!^/Vt 0 n— /V-2--Y/V)^^/V]-l, 3-^- 
3cy-y'Vi/>-2-^->^ ^tfffl)t^^ttHPLC^9A[ChiralCel OJ(0. 46cmX 
25cm) , ^-fi?/M±§^ Mmmm n— ^>:2-^uy</— ;V, 70:30, MM 1 
. OmL/min]-C#tffU Jt^UM (75%ee) 3r$:^Wh 0 4S#:cD{£}«P^12. 5 
ftXfoV, 4R#:cDf*#S#r H ^U5. 55>"efeo7h 0 

*H NMR (CDCl ,400MHz) : 5 6.58 (t, 1H, J = 2.4 Hz), 6.05 (dd, 1H, J = 3.2 Hz, 

3 

2.4 Hz), 5.88 (br d, 1H, J = 3.2 Hz), 5.15 (br s, 1H), 4.14 (d, 1H, J = 8.3 Hz), 4.07 

(d, 1H, J = 8.3 Hz), 2.70-2.58 (m, 2H), 2.00-1.87 (m, 2H), 1.42 (s, 3H); 

IR v cm" 1 (KBr) : 3289, 3103, 2977, 2938, 1759, 1713, 1495, 1397, 1381, 1309, 

max 

1281, 1231, 1032, 945, 928, 776, 718, 706, 656; 
MS (EI) m/z : 208(M + ), 108(base), 94, 81, 56, 42. 
(lg) (2R) -2-T 57-2-^^-7^-4- (l-^/Hfn— )V-2-^;V) y'^-l-^r— 
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;v l/2U-{-)-m^^M. 

(If) Xmhtlfc (4R)-4-^/V-4-[2-(l-^/Hfn— /V-2- W) m 
^7V~\-1, 3-tt~V-yVZ/^-2-^(17. 9g, 86. 0mmol)^h^tKn^^(25 
OmL) SU 5 ^/^ Ml25mL) fJI^^^U 5^&fc^L;W.M<^^ (125 

£®*U m&&^?y— /V(260mL) fc^fl?U D-(-)-M^M(6. 45g, 43. 0m 
mol)^BxLT2B#^^#Ufc^, tif mbfc^^^6^bTTO^ (20. 7g)£#7L 0 
3fflJ£H(l8. 7g)Sr^/— ^(370mL)t7K(37mL)O^^/5^S*t^U # 
^/c^H^SS^^y-^(300mL) ^Tfc (30mL) ©Mi^WISlL, 
ttttlfclSfB^SS^^/^-^ (240mL) <^7K (24mL) ^.i^^ibS/Mb 
T, &#J$>f:t£||£bT^iE^$&KlO. 5g, M53%)£#7c 0 

[0239] #fetLfc^fs^^^7t^««, ^T^i5^b-r^^brt 0 

[0240] #(b*lfe: (2R)-2-X^/-2-^/V-4-(l-^/Vbn— /1—2-^/V) -f^-\- 
3r—}V l/2D-(-)-ffi^^±£(41. 4mg, 0. 16mmol) ^ifrffcT^^U. 6mL 
)MI?g)U v^-t-^^/Vv^/l^-r-— MO. 176g N 0. 810mmolb hV^/^TV^ 
(0. 225mL N 1. 62mmol) ~BLXjA--y^/VT^J^) i?> (2. Omg N 0. 016mmol) 
-Srfln*., ^ir?30#W^bfc o ^j£TI£$£§rW^U SS^WWp^^ 
^-74—{^^-MWl^>V, 3:2-2:l)te£ymWlsX, (4R) -4-^f;M- [2 
-(l-^f/Vt°o- ;W2-^)xf;U]-l, vb— 2-^(17. 7mg N 

[0241] #^tt/c(4R)-4-^^/^-4-[2-(l-^/^t°n— /V-2--Y/V)^^/V]-l, 3-^ 

[ChiralCel OJ (0. 46cm X 25cm) ^V-bvMM, ISWI^ffi n-^3MJ*>' : 2-7 p n 
/nV— /V, 70:30, rffl 1. 0mL/min]-?##fU }fc^*ftg(99. 7%ee)£r$:^b 

Mp : 198-199 °C; 

[a] -13.3 (c 1.00, H O); 

D 2 



WO 2005/079788 



94 



PCT/JP2005/002884 



l H NMR (CD OD,400MHz): 6 6.54 (t, 1H, J = 2.3 Hz), 5.91 (dd, 1H, J = 3.7 Hz, 

3 

2.3 Hz), 5.82 (br d, 1H, J = 3.7 Hz), 4.32 (s, 1H), 3.61 (d, 1H, J = 11.3 Hz), 3.55 
(s, 3H), 3.54 (d, 1H, J = 11.3 Hz), 2.69-2.57 (m, 2H), 1.97 (ddd, 1H, J = 13.8, 9.4, 
7.6 Hz), 1.88 (ddd, 1H, J = 13.8, 11.0, 6.3 Hz), 1.28 (s, 3H); 

IR v cm" 1 (KBr) : 3480, 3430, 2926, 2634, 2545, 1586, 1516, 1389, 1359, 1309, 

max 

1291, 1105, 1039, 710, 690; 

MS (FAB) m/z : 183((M+H) + ; freef£); 

7Cijf##fMC H N 0-1/2C H O tVX%), 

10 18 2 4 6 6 

tf-^fg : C : 56.01, H : 8.23 , N : 10.89; 
MUM : C : 55.81, H : 8.22 , N : 10.89. 
(lh) (2R)-l-Ti?h^-2-Ti?^/^T5/-2-^/^-4-(l-^/^°n— ;V- 

(lg) X^htlfc (2R)-2-T^-2-7^/V-4-(l-^/Vt°n— 
)V)~?$l/-\-3r—?V l/2D-(-)-?IP&lii&(3. 98g, 15. 5mmol) Srifrft^^ 
^(50mL)S.t^7i<(12. 5mL)©i^ItKU i^L^W J*i&W@L (97%7K 

mit-rhvv^. 2o g ^7Ki2. 5m.u-mm)%M^ mux2o^mm.wvt' 0 

^/VTVs(2l. 5mH 155mmolh MzKg^(7. 30mL, 77. 4mmol) &.tM- 
i/^/VT^S^Vi/l/iO. 189g, 1. 55mmol)^Bi, W^l^ffifflfcUtM., * 

^s^^*wovf^77^- mm^Mi^vmmvx, mmt^-m^. 23 

l H NMR (CDC1 ,400MHz) : 5 6.54(t, 1H, J = 2.4 Hz), 6.04 (t, 1H, J = 2.4 Hz), 

3 

5.88 (d, 1H, J = 2.4 Hz), 5.39 (br s, 1H), 4.33 (d, 1H, J = 11.2 Hz), 4.20 (d, 1H, J = 
11.2 Hz), 2.60-2.51 (m, 2H), 2.26-2.19 (m, 1H), 2.09 (s, 3H), 1.97-1.89 (m, 4H), 
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1.38 (s, 3H); 

MS (FAB) m/z : 267((M+H) + ), 266(M + '). 

(##M2) (2R)-l-T-feh^^-2-T-fe^/^T^y-2-^/^-4-(l-7<^7Hi 0 n 
— )V-2— <;V) -fpy 

(2a) (2R)-2-t-y^iy^^^/\yT^/-2-^/V-3-n-^^/^^^^y 

2-t-7>^r^^^/K=/V7V-2-xf;^p/^-l, 3-^^—7^(52. 9g, 241 
mmoD^y^ntVU-T^d. 0L) fclKSBU ^^ihV^t^7^^/P(41. 
OmL, 254mmol) /StU^IJ^' — If [Immobilized lipase from Pseudomonas sp., TOYO 

boi±®l o. 67u/mg](2. ig)^p^, mmx-4mmmw\^fc 0 Kmm%?>w&, 

^?V, 7:1-4: 1-2 : lH^ftMLT, fJf§E^#J (66. 8g, ^87%) £#/c 0 
[0242] #fetLfc (2R) -2-t-^>^^/V^^/^T^y-2-^^/^-3-n-^^rf-/^/l/^- 
^-l-/n/V- /Mi, 5>Wfflft^St£HPLC#7^[ChiralCel OF(0. 46cm x 
25cm) , ^-£M±m, ^W^ffi ^f-^:2-^°n/^y—/K 80:20, ^jg 0.5 
mL/min]-C#|FfU ft^Jt (93%ee) 3r$:^L7h 0 2S^^^fW^7. 4^ 
&<9, 2R{$c7M*?#E!#P^7. 9^-efeofc 0 

: H NMR (CDC1 , 400MHz) : 8 4.76 (br s, 1H), 4.24 (d, 1H, J = 11.0 Hz), 4.10 (d, 

3 

1H, J = 11.0 Hz), 3.65-3.62 (m, 2H), 2.35 (t, 2H, J = 7.7 Hz), 1.78-1.69 (m, 1H), 
1.63-1.53 (m, 4H), 1.44 (s, 9H), 1.30-1.25 (m, 4H), 0.87-0.83 (m, 6H); 
MS (FAB) m/z : 340((M+Na) + ), 318((M+H) + ). 
(2b) {2S)-2-t-yy^tl7^^VT^/-2-^JV-3-ri-^^J^7V^r^ 

##M2 (2a) ■V%hfrlfc (2R)-2-t-7/>= 3 r->77/P/K^/^T^/-2-^^/V-3-n- 
^^^V^/W^r^-l-T^n/V— A- (66. 7g, 210mmol) (D^b^l/V(700mL 
*eu*aJ5*— 7/4A(117g)^l5M^nAmt o y^- I 7A(117g, 311m 
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5 : DK^mm^r, (45. 9 g , «69%) &m- 0 

*H NMR (CDC1 , 400MHz) : 8 9.34, (s, 1H), 5.30 (br s, 1H), 4.60 (d, 1H, J = 11.4 

3 

Hz), 4.40 (d, 1H, J = 11.4 Hz), 2.28 (t, 2H, J = 7.3 Hz), 2.18-2.06 (m, 1H), 
1.79-1.69 (m, 1H), 1.62-1.55 (m, 2H), 1.44 (s, 9H), 1.34-1.22 (m, 4H), 0.90 (t, 3H, 
J = 7.3 Hz), 0.81 (t, 3H, J = 7.3 Hz); 
MS (FAB) m/z : 338((M+Na) + ), 316((M+H) + ). 

(2c) (2R)-2-t-yh^i/%/^~/l'T^y-2-^^/l/-l-n-^^^M/l/ttis 
-4- ( ;V-2-4?V) -z--?*ri/ 

#=%Ml (lc) Tl#b^7c3^b(l-^^t°n— ;]/-2-4^)^^hV7^=-;^^ 
&=.?J*ffi.RX*&%m2 (2b) X^bthfc (2S)-2-t-^>^i/^7/^^/^T5:y-3- 

l H NMR (CDC1 ,400MHz) : 5 6.61-6.54 (m, 1H), 6.39-6.21 (m, 2H), 6.13-6.05 (m, 

3 

1H), 5.89-5.37 (m, 1H), 4.39-4.20 (m, 2H), 3.65-3.52 (m, 3H), 2.31 (t, 2H, J = 7.3 
Hz), 1.99-1.23 (m, 17H), 0.97-0.85 (t, 6H, J = 7.3 Hz); 
MS (FAB) m/z : 392(M + ). 

(2d) (4R) -4-^/^-4- [ 2- (l-^/^n— ;W2-#)xf^]-l, 3-^ 
3c^/yi?l/-2-7f> 
##M2 (2c) Xmhtlfc (2R)-2-t-^>^r^/^^^/VT^y-2-^^/V-l-n- 

de) tmm<njfmx£Ljfc$:ft\, ^mtt\&® (W74%) %mc 0 

*H NMR (CDC1 ,400MHz) : 5 6.66-6.57 (m, 1H), 6.48 (d, 1H, J = 15.7 Hz), 

3 

6.35-6.30 (m, 1H), 6.12-6.05 (m, 1H), 5.90 (d, 1H, J = 15.7 Hz), 4.30-4.15 (m, 
2H,) 3.55-3.50 (m, f+3H), 1.90-1.72 (m, 2H), 0.95-1.05 (m, 3H); 
MS (EI) m/z : 220(M + ). 
(2e) (4R)-4-3i^-/P-4-[2-(l-^^7Pt 0 n— ;W2-^)xf ;l/]-l, 

*yy^)^i/-2-Jry 

2 ( 2d) -e#btvfc(4R) -4-^^/1^-4- [ 2- (l-^^/Vt°n— ;V-2-4;V) 
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^"eSJCKSr^TV ^IfE^I^ (iR^96%) 2r#fc 0 Wfe^Tt (4R) 
2-(l-^/Vfc°n— ;W2-^)xf;U]-l, 3-^-^yy^-2-^-^tt, 
7fe^^ttHPLC^7^A[ChiralCel OJ-H (0. 46cm X 25cm) , ¥*4±M±M, jgffi 

n-^^:2-^°n/NV—^, 60:40, M 1. OmL/min]-C#tffU ^ 
M^(94%ee)Sr^Lfc 0 2Sf*(D^H$^^8. 5^*>t), 2Rfc<Dtfk&mffl&l 
1. 3#Tfcofc 0 

! H NMR (CDC1 ,400MHz) : 5 6.58 (t, 1H, J = 2.4 Hz), 6.06 (dd, 1H, J = 3.2 Hz, 

3 

2.4 Hz), 5.88 (m, 1H), 4.15 (d, 1H, J = 8.8 Hz), 4.10 (d, 1H, J = 8.8 Hz), 3.54 (s, 
3H), 2.63-2.59 (m, 2H), 1.96-1.91 (m, 2H), 1.75-1.56 (m, 2H), 0.98 (t, 3H, J = 
7.3Hz) 0 

IR v cm" 1 (liquid film) : 3270, 2969, 2938, 1748, 1495, 1400, 1302, 1271, 1049, 

max 

709; 

MS (EI) m/z : 222(M + ). 

(2f) (2R)-l-T±h^y-2-T^/^T^y-2-^/U-4-(l-^/U^ti— /V- 
2-4 'Ad 

##M2 (2e) -V^htlfc (4R) -4-xf/V-4-[2-(l-^f/H;°P-;V-2-^V) 
*H NMR (CDC1 ,400MHz) : 8 6.54 (t, 1H, J = 2.4 Hz), 6.04 (t, 1H, J = 2.4 Hz), 

3 

5.89-5.87 (m, 1H), 4.32 (s, 2H), 3.53 (s, 3H), 2.52 (dd, 2H, J = 8.8, 8.3Hz), 
2.17-1.72 (m, 4H), 2.08 (s, 3H), 1.94 (s, 3H), 0.88 (t, 3H, J = 7.3Hz); 
MS (FAB) m/z : 281((M+H) + ). 
(##M3) (2R)-l-Tirh^r->-2-T-fe^7l^T^/-2-^^-7^-4-(l-^^-/Hi 0 n 

(3a)3i>>fb(l-ai^/Vfc: 0 n— ;V-2-4/V) ;VfcKfc~ &J>d& 

l-xf;Hfa-/l/(10. Og N 105mmol)t' % 35%^/W*T7l^fcK7k^^ (9. Om 
105mmol)^^^7PT^>iSB^^(9. Og, 110mmol)©^!fe^ zK^jf# 
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t\ i^W3o^wje»^tT^p^., mm.-v69$mfflfruto Rmm^io%7Km^i-hv^ 

m^Vio^f/v^xj^b^y^—iMit^^-.^y—^v, 9:l)\z£<9mML-X, 2-( 
N, N-^^^T^/^/^-l-^/^n— /I^(l5. 6g N I&^97%) £r#fc 0 
[0243] 2-(N, N-^f ;I/7^y^^/V) ;Vt°n- Ml5. 6g, 102mmol) 
/Kl50mL)f#^^ tK^T> 3^b^/^(7. 7mL, 124mmol) £rjjP;i, 

;i/r^- ^Ai&(20. Og, K2^66%)£r#7t 0 
[0244] 3^b(l-^/Vt°n— /V-2-^/P)^^/^hy^/VT> /; e^^A^(20. Og, 68. 

0mmol)Srr-feb^WJ/>(200mL)^!K?BU MJ^3i^l^^7-f^(22. 0g N 83. 9 
mmoDeOi, 80°C-?9fl#^f*#L/c o ^£P|£, MJ±T, m/2^§*§U S^H^ 
^(lOOmL)^P^, JJfffibfc^Ell^J&U W^/^gfe^L, iUT^lb 
T. mmit^(27. 5 g> l«81%)^#/c 0 

*H NMR (CDC1 ,400MHz) : 5 7.94-7.89 (m, 3H), 7.78-7.71 (m, 6H), 7.64-7.57 (m, 

3 

6H), 6.82-6.79 (m, 1H), 5.96-5.92 (m, 1H), 5.51-5.47 (m, 1H), 5.10 (d, 2H, J = 
13.9Hz), 3.35 (q, 2H, J = 7.3 Hz), 0.96 (t, 3H, J = 7.3 Hz). 
(3b) (2R)-2-t-^>^^/V#^/^T^7-2-y^/V-4-(l-^^/Vt 0 n— ;V-2 

##M3 (3a) -e&tbtlltBWk Q-:^/H; 0 n— /W2-#) ^jW^^jVt^ 
^^^(19. 8g, 39. 8mmol)^h7tKn^v^(lOOmL) I^JSSU TK^it 
#T> #y^t-:/Hr">K(4. 47 g> 39. 8mmol) (D^h^tKn^^^(70mL)^^ 

#b^fc(2S)-2-t-yb^^7P7K^/^T^/-l-n-^df--y-/^7^^^-2-y^ 
;W3-7 p n/"«t-;V(10. Og, 33. 2mmol)<Z)^b^tKn^7> x (50mL)^^30 

^M/S^tT^Bx., 7Kf^Ti0#^3o^^ffi#b7c o Kmm\^mnmtT^=-vj*7k 
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l U NMR (CDC1 ,400MHz) : § 6.67-6.62 (m, 2H), 6.42-6.36 (m, 1H,), 6.31-6.26 

3 

(m, 3H), 6.13-6.08 (m, 2H), 6.02-5.96 (m, 1H), 5.63-5.58 (m, 1H), 4.35-4.08 (m, 
4H), 3.96-3.86 (m, 4H), 2.85-2.81 (m, 4H), 1.67-1.58 (m, 4H), 1.48-1.24 (m, 
38H), 0.93-0.86 (m, 6H). 
(3c) (4R)-4-^/V-4-[2-(l-:^/m 0 P— ;V-2~^i /V) ^ =. 3-^ 

#%M3(3b)T#b^/c(2R)-2-t-^>dr^/^-/VT5/-2-^^-4-(l- 
/^-^-l-n^fy^t^-a-^ry (1 1. 7g, 29. 8m 
mol) Sr^h9tKn^9V(40mL)^T>V^/— /V(40mL) (DW&WiZMM^ 2WLfe 

7i<.miti-bv^^7Kmm(40mL)^m^ ^uxmmso^mmw^fc 0 Bimm^ 

wm&frmu TkATfmniki&Tkxffiifru m7mMtrhv^^mkut 0 
s mf^rmm^^x, a^&^cs. 7 g )&#fc 0 a«c^(s. 7 g )©^hytKn 

79l/(100mL)Wm^ ^y^At--7>=¥i/K(4. Og N 35. 6mmol) (D^rYytYv? 

7>(30mWwm%7kifcTioftmfri-txmz-, mnmrxmmmwi^fc- 0 

(Cg^(2mL)^i)P^T^fPb, WiJ±TW^X, fcRTf&Wl^/l'&lmX-ftWZVit 
J£T*§$fc£r#*U ig^* Wn-7h^77^-(^t y : Sixf /!,, 3:2) 

K^mmvx, mmt&m(5. 7 g , ws6%)^#fc 0 

*H NMR (CDC1 ,400MHz) : 8 6.73-6.65 (m, 2H), 6.52-6.46 (m, 1H,), 6.36-6.29 

3 

(m, 2H), 6.15-6.10 (m, 2H), 6.05-5.97 (m, 2H), 5.69-5.65 (m, 2H), 4.31-4.09 (m, 
4H), 3.97-3.83 (m, 4H), 1.60-1.53 (m, 6H), 1.39-1.31 (m, 6H). 
(3d) (4R) -4-^/1^-4- [ 2- (l-^/Mfn— /V-2-^/V)^/V]-l, 
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(500mg, 50%^^K)Sr^y— /KlOmL)^H^U 
M3 (3c) -C#£>*Lfc (4R) -4-^/V-A-l2-{l-^;V^U—/V-2-4;V) rc^^ 
3-^f")/y^-2-^(5. 7g, 25. 9mmol) (Dx^y-;l/(50mL)^ 

>-.mm^^, 3:7)^<t!9ffif$iUT,fillB'fb^(5. Og, H$87%) £#fc 0 
[0245] #b^/t(4R)-4-^^"^-4-[2-(l-^^-/H; 0 n— ;W2-^)xf;l/]-l, 3- 

#Wffl}£^^ttHPLC#^A[ChiralPak OJ(0. 46cm 
X 25cm) , ^i?/M±$k ^HB^ffi n-^drfy:2-^n/V-;P, 70:30, 
1. OmL/min]"?##fU ^^#BS (84%ee) 3r$fe5£Ufc„ 4S^WK^R0^7. 5 

'H NMR (CDC1 ,400MHz) : 5 6.66-6.63 (m, 1H), 6.10-6.07 (m, 1H), 5.89-5.86 (m, 

3 

1H), 5.00 (br s, 1H), 4.15 (d, 1H, J = 8.1 Hz), 4.08 (d, 1H, J = 8.1 Hz), 3.84 (q, 
2H, J = 7.3 Hz), 2.67-2.61 (m, 2H), 1.99-1.92 (m, 2H), 1.43 (s, 3H), 1.87 (t, 3H, J 
= 7.3 Hz). 

(3e) (2R) -2-7^7-2-^/1^-4- /V-2-4/V) -f#^-\-Hr— 
7V l/ / 2D-(-)-f@^^±^ 

##M3 (3d) X^htltc (4R)-4-^/V-4-[2-(l-^/Vfc:°P— ;V-2-^/V) 
^f-jV\-\, 3-^f-y~y ^-2-^(4. 90g, 22. 0mmol)©rh7tKn77y( 

(40mD^px. > 4 e raana&aKffiuho R^mi^tmt^^^M^ 

gftlrS^U aS^^7- 7V200mL^^?b > D-(-)-?g^B&ft(l. 59g, 10. 5 
mmol) (D^/~;V{20rnL)mW.^Mx.X4m^ikm.^f^, WffibfcffljjSIISs^ 
^/-^(lOOmL) ir7K (lOmL) <Dm&ffl^*bWfe&Ut.o %bM3£&&ftBt^ 
^7-7K50mL) £tR (5mL) O^Mg^S^eU ^fetg^^^UTMIE-fb^ 
#3(2. 80g, M37%)£r#7c 0 
[0246] ttbtLTt (2R)-2-r$y-2-7^-/^-4-(l-^^-7Hi 0 n— ;W2-^) ^V-l- 
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Or—JV l/2D-(-)-?g^g^(55. 5mg N 0. 160mmol) SnM^W^CI. 6m 
DtiiU h(0. 17g, 0. 78mmol) N hV^/^T^X 

0. 22mL, 1. SSmmoD^m-^^T^/^y^CS. 0mg N 0. 025mmol)£r 

vh^77^-(^^f y : I^SIxf/v, lilHU^fifMbT, (4R) -4-^f;W4- [2 
-(l_;3^Fvpt 0 n— ;W2-^)xf;l/]-l, vV-2-^(18. Omg, 

K*58%)^#fc 0 

[0247] #^tL7t(4R)-4-^^/P— 4-[2-(l-^^/Hfn— ;^2-^)xf;k]-l, 3- 
^^7Vi^>-2-^^ 5>Wffl^:^^'t4HPLC^7^^[ChiralPak OJ(0. 46cm 
X 25cm) , ^V-fe/H±®k n-— ^r-^V: 2-^ 0 n/N/— /V, 70 : 30, 

1. OmL/min]"T?##fU ^MJt(99. 9%ee) £$j£U7i 0 

*H NMR (DMSO-d ,400MHz) : 5 6.58-6.54 (m, 1H), 5.93-5.89 (m, 1H), 5.79-5.76 

6 

(m, 1H), 4.27 (s, 1H), 3.85 (q, 2H, J = 7.3 Hz), 3.68 (d, 1H, J = 11.7 Hz), 3.51 (d, 
1H, J = 11.7 Hz), 2.62-2.56 (m, 2H), 1.99-1.82 (m, 2H), 1.29 (t, 3H, J = 7.3 Hz), 
1.27 (s, 3H). 

(3f) (2R)-l-T-feh^-^-2-Tir^/PT^y-2-^^/l^-4-(l-^^/H: 0 n— ?V- 
2-4 >v) -f^y 

##M3 (3e) -embthfc {2R)-2-T^y-2-^/V-A-{\-^jV\l°Xi—/V-2- 
4?V)-??^-l-Jr—/V l/2Y)-(-)-m^$k¥&.(2. 70g, 7. 80mmol) cDi^b^ 
U>>(30mV>m®.\^ YV^^TV^{17. 0mL N 122mmol) „ fek@1^(7. 6mL 
, 80. 4mmol)^tJ«4-v ? ^^/^T5yt o !;v ? ^(20mg, 0. 16mmol) £riP;i, 

3^^3o^m#b7c 0 R)tm^7ktmt^u^j]u^mvtc 0 mbtitt^mm 

mmit^(2. 2g, iW96%)£#/c 0 

! H NMR (CDC1 ,400MHz) : 5 6.62-6.59 (m, 1H), 6.09-6.06 (m, 1H), 5.89-5.87 (m, 

3 

1H), 5.41 (br s, 1H), 4.34 (d, 1H, J = 11.0 Hz), 4.21 (d, 1H, J = 11.0 Hz), 3.85 (q, 
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2H, J = 7.3 Hz), 2.60-2.51 (m, 2H), 2.26-2.18 (m, 1H), 2.08 (s, 3H), 1.98-1.93 (m, 
1H), 1.92(s, 3H), 1.38 (s, 3H),1.37 (t, 3H, J = 7.3 Hz). 

(##M4)4-(3, 4-vW/l^:7^/l/)g§^ 

224mmol)^bvtKn^^(200mL) fcffiliSU ^Hf#H^;T\ ^U^At-^h^ 
VK(25. lg, 224mmol)(D^b^tKn^^(200mL)^^30^^7J^tT^PxL, 
7K^T305>M8t^L7t o 3, 4-v^/^O-XT/V^tK(20. 2 g> 151mmol)<Z)^ 

^(^fp^bT>-^-^^7K^^^^/^Px.^b7t 0 #b^#»ffiSr 

:l-10:l)^«tt)ifiS$iUT,3|fiifiS$4^(29. 9g)£#7h 0 tt^fcfeftM^I (29. 9g) 
<D*#S—/ls(300mL)&m^ 10%s<7z?yj*-mm(3. Olg, 5 0 %^7K ) £f7JP;t, 

^/V, 10:l)^j;"9TObT, [1-(1, 3-v ? ^y^>^-2— T/^-3-(3, 4-vW 
jV-7^~}V)Y7us^y{29. 6g, W98%)^r#7c 0 #^7h[l-(l, 3-vo^y^ 
-2-^7V)-3-(3, 4-v > ^/^^/V)]y°n/N°X29. 6g N 134. 4mmol) (D^rhv 
t}?v79X250mL)Mm^ 7k (250mL) 3riJP;u ^?fiJt#T, OXONE(TM) (2 
48g, 403mmol) Sr20^|igd^tTiP^.s ^?fi^l8B#|!g8H$Ufc 0 ^M5£:»JU 

mj±rmm^^u mmt^(26. i g , i«98%)£#/c 0 



[0248] (##M5)4-(2, S§@fe 
[0249] (##M6)4-(2, 4-i/^;V7^;V) gg^ 
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^tKn^^^(500mL)t^^U 2, 4-v^7l^^XT/VT f tK (55. 4mL, 397 
mmoD^Pi, ^iit#H^T\ ^y^At-^>^->K(81. lg, 722mmol) cD^h^fc 

m^Vti^/Vtu^Ysfyy^i^^-MWt^^, 10:l-6:l)fc<fct))ffif$iLT 
, 4-(2, 4-^^7m^/^)-3-^>-^(37. Og, lR^54%)Sr#7h 0 %h*tfcA 
-(2, 4-v^^Vl^3i~ /W-3-^^(37. Og, 195mmol)(7W7~/V(400m 
L)|§$^ 10%^9^A-^3SI(7. 96g, 50%^"7K)^P^, 7X^#H^T, ^ 

MUX, SfEte^ (64. 4g, i«84%) Sr#7^ 0 
[0250] (##M7) 4- (4-t-^/^^/V) 

4-t~X^7W<>XT7l^rfcK£:ffll^T\ ##M4tlR]«(7)^&-CSJ^^fV^fa 

to-a^ta (^x*85%) 

[0251] (#%M8)4-(4-^y^°ntV^^7^)S§g^ 

mtSm (»34%) Srtt/hc 
[0252] (#%^9)4-(4-^n7 0 nt 0 7^3i^/k) 

->^ny 0 nt°/^^irV(25. Og, 212mmol) ©^nn^/^ (430mL) -7 
8°C«#T\ *^(12. 5mL, 244mmol) SriBTU ^O^45^^^#bfc 0 HJ^ 
^^-78°C-^10%M^hy^-A7K?^»^7K^P^., ^nntfvKk£r;&n;fc.# 

^u/c 0 #e>ttfe^r«M=asr^iHb, ^^p^tKt^u^^, m^m^^^a 

-y-^i-i^WMbT, l-^a^e-4-^n^ 0 ntV^^ifV(35. 5g, M<85%)£- 



WO 2005/079788 



104 



PCT/JP2005/002884 



#fco #^tL7t:l-^n^-4-^n^nt°/V^<^V(35. 5g, 180mol) <7)t: 0 ^y 
(345mL)^m^ N ^h^^(hy^^7^^^»/^^^A(5. 33g N 4. 61mm 
ol)Xt^3-^^-l-^-— /K31. 5g, 450mmol) ^Hf#H^T^ 80°Cl? 

mmmj±^^u mm^yvz^^v^h^y^-i^^-.mm^/is, 4:i 

-3: l)fc<fc«?fitJ4L'T, 4-(4—>^n^ , nfcV^oi^/V)7 , >-3-^^-l-^-— /V(30. 
2g N IR^90%) Sr#^: 0 #^|X7c4-(4-^n^°nt 0 7^ ; n-7l^)^>-3— T^-l-^ 
—71^(27. 8g, 149mmol)^^y— /^(300mL)^6^^^7K^-g(250mL)$r 

^fr&%QZ.x&mjt 0 ^htitc^mn^mu mn-&m.7kxmfru mtk^e 

nvb^77>f- (^f-^iM^VK 4:l-2:l)f£«fcW*$!lLT, l-(4-^n^°n 
fc7K7^/^)-4-fcKn^:/^-l-^(18. 7g, lR¥61%)^#/c 0 Wkfrfcl 
-(4-^n^°nt: 0 /^^^/l/)-4-tKn^^^^-l-^->'(17. 5g, 85. 8mmol) 
©xfl/y^p3- /V(90mL)^^(C tK^vVlTkfP^dO. 4mL)^U^7K^b^ 

y^(i4. 4 g )^p^, 1 80^-^6 ^ra*omas^L/t 0 SJS^*£»T^U 

(^f-^g^^/K 5:l-3:l)f31j;<9ffiML-T, 4-(4-v^n 
yntT;l/7x^ /K15. 8g, I&^97%) 3r#7i 0 #£>*Lfc4-(4- 
->^n^ o nt 0 7^m^7l^)^^-l-^-— /V(15. 7 g> 83. 0mmo\)(DT±h~hV^(3 
00mL)^-fc, TEMPO(2, 2, 6, Q-"rYy^;V\f^)^lyl-^r^y;V ?y— y 
i?$);V) (905mg, 5. 79mmol) JkV^T^Wi7kB^YyVM3.W0. (300mL, 0. 67M 
, pH6. 7)^P^ 35°Cl?10^^«#b7t o SJ^^^^mi^by^/M^ 
(16. 4g, 7X80mL)^P^c<D^, ^\Z.2%^MMMW.i^MW. (42. 3mL) SfMT 
U ^:(D^35 0 C-e2B^fM1ft#L7^ 0 S^^^l^a^TK^b^-hy ^7X1^(250 
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^T/>&toZ-xfrmut 0 mhtit-mm^^mu m^.mm^y^^j» 

[0253] 1 0) 4- (4-7/l4-n7i=;l/) g^H 

^%(«71%)£#/c 0 



[0254] CiMtMl 1) 4- (4-h!J^7^n^7^^^^) 

4-(hy7/V^-n^^)^^XT/^tK^fflV^T, ##M4^(W]«(D77fe-e^^ 



4& 0I«79%) §T#fc 0 
[0256] (##Ml3)4-(3-^^-4-^h^-^-7^^7V)g§^ 

M2-(l, 3-v ? ^y^^-2-^)m^/HMJ^^^/V^^i7^(28. 2g 
, 63. 8mmol)^h7tKn^y^(100mL)^^^U ^?!f#B^^ TJU^t-X 
HrM»*(7. 15g, 63. SmmoDcO^h^tKn^^^dOOmD^^SO^-ra^^t-C 
#Px., 5!fC^T30^|igat^bfee 4-^b^r^-3-^^/W<^XT^7*fcK(8. 2mL, 60 
. 6mmol)(D'7 i h7tKn77V(100mL)^^Sr205>Kd 5 lt"C*P^., 7k^T20^fel 

^^-(^ir-^:!^^/^, 15:l-10:l)^t9l*MbT,mit^#>(14. 9g) 
£#fc 0 #^7ta»^(l4. 9g)(Z)^7-7^(l00mL)^^, 10%^7^17 

a-^*(5. oo gN 5o%^tK)^p^, zk*#h^t, ^«a-c2^mat^L^o bos 

^^©y^^^-^^Sr-fe^b^iflb^, 6$^j±T^*b/c 0 1S^7P* 
^Vv^n^b^^— {^^-y.^m^/v, 10 -.DKRomWkVX^ [1-(1, 3-v> 



[0255] 
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^y"7>-2-^7V)-3-{A-^h^-3-^;V^^;V)~\-fxi/^(12. 8g, l»8 

x^)]7°n/>y(12. 8g N 54. Ommol) cDTHF (200mL) 3NMWtfc$$Wi 
(100mL)^MTbT2B#^tft#b/c o SJ^^^tK (400mL) RXfiffim^^OO 
OmL) ^PxL^bfCo #^fc#»B£r^gtU *;£^«P^7RX$g#U & 
7KM^by^^-C^«b7b 0 MJ±Tf£S£®3iU 4-(3-^/^-4-^hdf 

isy ^=-;U)zf¥>T ^"r^Y (S. 42g N 81%)5r#/c 0 4-(3-^^-/V-4-^h= 3 rv / 7^ 
~/^)^>-T/V^fcK(8. 42g, 43. 8mmol)<7>:/^1^(100mL)|»^ tK^p 
L&^£>^/V7t^^(7. 8g, 0. OSmoD/jq^SOmL, ^i&Ht^-HJ^A (9. 2g 
, 0. 1 Omol) 7km& ( 5 OmL) & JOB & , MXlft£fiSm#L7i 0 SJ^M-^A^— 
^/K200mL)^P^L^-MUfc o 7M=B£rlN*£^?pH3~ 4£Ut$k. WtWl^;v& 

"C&iftLfco 6i^m> $cJEET^£W£U 4- ( 3-^^-4-^ h^^^^)« 
£r(5. 38g, MS60%)£r#fc o 
[0257] (f*|fcM) 

[0258] (2)it^(D^ 

f^(41%^VhiM) fc®$SLfc 0 ^bcDMlkgfefc 

[0259] WmftikV^s^mtDUmjjW; 

[0260] «^L7cil^^oV^T«^^SXy^^«^B^^J^b7c 0 E^ptf) 
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[0261] 





u ynnm. (ies«si o o%iLtffi^tt) (%) 


l 


8 


mmm 1 1 


1 1 


itrnt-svo l 


3 0 




3 1 



[0262] tt&Mb^l^ #M2002-167382-8-^^fEic^b^(^^^ 

#-8-1-1344, mfeMl9)"efe<9, ifciJtffrg^te, #Pfl2003-267950#4M$m 

[0263] Wb31] 




JttSf fc#% 2 



[0264] 9s/h7^ifcy>v^ifc<D$!j^ID (mg/kg) 

50 

[0265] = {i-(^m^m(Dv^mmxmm^4-m(Dv^mm } x i 

00 

_hfajrp$iJ^^bT50%<Z)jS?f-^^^^(Dfflfi^, ID {fi^LT|fffiL7c 0 



[0266] 





I D 50 


(m g / k g) 


1 


0 . 


2 1 


*JI#I2 


0 . 


4 2 


1 1 


0 . 


3 9 


itmt-^m 2 


0 . 


7 8 
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[0267] (2)|b^©S^ 

[0268] (3)jfiL^tf»-fb^»S©ai^fe 

nonlin Professional) £Ml v"C\ &W^Wte'*?*~9~tt\#UZo 





AUC ( 0 - 2 4 h) 


C m a x 


Tl/2 




( n gym L -h ) 


( n g /m L ) 


(h) 


mmm i 


2 8 8 


19.4 


15. 6 




12 3 


8 . 4 


8.50 


mmm i i 


7 1.7 


5 . 3 8 


6 . 0 4 
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[0270] [>fb32] 




mmm 1 1 
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[l] -M&XX) 

NH 2 R 2 O 

R 3 (i, ^n^vjg^-, i&mr/^/um, ^nw;n, i&mr^^ym, 

[6] R 3 #\ ^^S^t^Vh^^^^Sl¥J;^^^^ST17!;^3f@«^^ 

^-/V^&S, ff^iI17!/^ft^il3^^3ltX^^V>-f^^liI^fB*c^E^ 

(2R)-2-rs;y-2-^^/^-4-{i-^^/v-5-[4-(3-7 { ^/^73i^/v)^y-r/p] 

( 2R)-2-T 5:7-2-^^/1^-4- [4- (4-^^/P7ai— )V) ^y^f/P] 
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(2R)-2-TV-2-^/I^4-{ l-^f/W5-[4-(3, Ar-it^/Vy^jV^PM 

( 2R)-2-T 57-2-^^/^-4- { Hf/W5- [4- (4-7 h^rv^^^/I^) zfPMfr'] 
¥x2~/v-2-y(;v}-7*<?z/-i-Jr--;v]!aJ 

(2R)-2-r5y-2-7^/^-4-{l-7^/V-5-[4-(3-7^/^-4-7b^rv-^3i— 71^) 
[12] ^^y^^«m©MS^^H^^^f^X{»K(D^^(Dft^iI17!/^ 

[13] *m^y^^«^^>^*5r^^j;^^^^H^#^§^^cD^p^xm^© 

[14] mnm^mwwpi^m Kx^^mu^^-r^t^mt-r^m^mm 

[15] &m^mxmM^mu^(DmmR^mmir^f^(Dm^m7bmmm8^h 

mists ti% v >i* tifri mz.$sM<D EWio 
[i6] i ^mm^(D^mxn^m(Dfc^(Dm^^i7 i j^mM^8^bm^th^"'r 

[17] i a^^s^MSPP^^^ nm, Thv*-&8tm&. ^m^mtm, mm&* 
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